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Many New Types Just Released 


• Turn your beam on the steady stream of new SPEED 
NUT shapes and sizes. High-precision production is turning 
them out at machine gun speed. Demand is spreading to 
more and more applications. Why? Because Speed Nuts 
drastically reduce weight and cost. Because they lock on 
screws with a firm spring tension grip that prevents vibra- 
tion loosening. And because they can be applied with a 
speed that breaks all previous records. 

Many self-retaining Speed Nuts are snapped into posi- 
tion for blind location assembly requiring no riveting or 
staking. They need not even be touched or seen while 
making the attachment. Approved, too, by the U. S. Army 
Air Forces and the Navy Dept. Bureau of Aeronautics for 
most non-structural attachments. 

Write for our new 20-page book No. 1 85 for complete 
description of our latest developments. 

TINNERMAN PRODUCTS INCORPORATED 

2070 FULTON ROAD, CLEVELAND, OHIO 
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a Dependable Guide 
for Flying Armor. 


. . . Pioneer ingenuity 
provides the solution 

Adverse influences on the magnetic 
compass in a modem fighter are the 
heavy armor plate, guns, and maze 
of electrical wiring ... all concen- 
trated in and around the cockpit. 
Hence the need for a remote indi- 
cating compass with its sensitive 
element located away from such 
magnetic disturbances. 

Before the outbreak of war. 
Pioneer engineers had conducted 
extensive research on the general 
problem of remote indicating in- 


struments. And because of these 
years of development work, the 
“pioneer macnesyn” Remote Indi- 
cating Compass was soon perfected 
to meet the urgent need of the day. 

In this system, the Transmitter 
containing the sensitive element is 
located where magnetic disturb- 
ances are at a minimum. From one 
to three Indicators connected to it 
by electrical wiring are installed at 
points in the plane where compass 
indications are needed. 
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E nual production issue, is on the 
manufacture of America’s most potent 
offensive weapon — the heavy bomber. 
On all fronts, the Allies are surging 
forward in the greatest military effort 
the world has ever known. The scope 
.f the Axis drives in the 
earlier phases of this war are utterly 
dwarfed in comparison with present 
Allied force. This is epitomized by 
strength in the air, and particularly 
bomber strength. The maximum effort 
of the Germans compares with some- 
thing just over the minimum present 
effort of the Allies in their bombing 
offensives. But such a comparison is 
only in numbers of aircraft involved 
for the Germans never had anything to 
compare with the American Fining For- 
tresses and Liberator s, or the British 
Lancasters. These mighty weapons 
are crushing Axis resistance and paving 
the way for total victory. 

If credit can he apportioned, the full- 
est measure for development of the 
heavy bomber is due the United States. 
Originally dubbed as “flying targets." 
the American heavy bombers are prov- 
ing to he “flying sledgehammers" and 
with llieir British counterparts will 
4 4 4 decide th 


Fortresses by Boeing, page 124 : For- 
tresses b; Douglas, page 130 ; and 
Fortresses by Vega, page 136 ; Libera- 
tors by Consolidated Vultee, page 146 ; 
ami Liberators by Ford, page 152. The 
editors of Aviation have ranged far 
and wide to round up this collection of 




tell i; 


also vital components of our air power, 
and these arc presented here in the 
articles. Mustangs by North American, 
on page 162: and Avengers by Eastern, 
on page 168. North American estab- 

JL 


mism with respect to the future. 
Aviation's financial editor takes a 
Midyear Checkup on Aviation Finance 
mi page 114. He analvzes the 1042 
stockholders’ reports in this article 
and takes a new bearing on the pros- 
iwets for the balance of the vear. 

In tiik earlier days of the present 
war, the number of Allied aircraft, 
ships, and tanks destroyed b 


iest array of military 

titntively and qualitatively. This issue 
tells how it is being done. 

An over-all picture of Allied pro- 
ductive strength is given in the editor’s 
Letter to Berlin on page 110. Adolf 
won’t he very happy about this letter, 
bat it may help to clarify the whole 
business for him. The din is pretty 
terrific in Germany right now and he 
may not have been able to hear Roose- 
velt and Churchill. "What they had to 
say in terms of production is set forth 
and interpreted here for Adolf to rend 
in his shelter and, frankly, we hope he 
dies from the exertion of burrowing a 
little deeper into the ground. 

If the Nazis had their way, the terms 
Flying Fortresses and Liberators would 
he struck from human speech, because 
they arc not pleasant words for them. 
The fact that these mighty craft are 
being built in quantity by a number 
of quantity specialists, will help 
underline the meaning of Letter to 
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lished a world’s record in developing 
a first-line fighter craft in an unbe- 
lievably short time, and their produc- 
tion rate is equally spectacular. East- 
ern Aircraft Division of General Motors 
is very busy turning out the famous 

which represents a big package of bad 
news for the Japs. 

Rounding out the production of this 
issue is a story of how Buiek machines 
Pratt & Whitney cylinder heads, on 
page 177, and description of a new 

Fleetwings, which simplifies template 
reproduction, page 178. 


aircraft in action in Europe up to date 
on page 116. in his article Those Claims 
are Right. The European point of 
view is generally very illuminating, 
and Aviation’s readers will probablv 
note in Mr. Cave’s remarks a growing 
appreciation of American equipment in 
that theater. 

Two schools of thought on the post- 
war aspects of aviation finance are 
analyzed in the nrticle. Slump ... or 
Surge, on page 113. While it is ob- 
vious that the going will have its rami- 


sometimes reached appalling totals. 
The Renshaw system of identification 
liiiiuing teaches fliers and ground ob- 
servers to recognize friendly and enemy 
equipment instantuneouslv. and re- 
sults have been excellent. The history 
of this development and the training 
methods used are descrilied in Split 
Second Recognition, a New Allied 
Weapon, on page 119. 

In the Air Transport Section, there 
begins an important series of articles 
on Cruise Control by Messrs. Spoas. 
Fa rah, and Hinton of American Air- 
lines. In this first article on page 201 
thev discuss power requirements and 

Our original rubber band boy. As- 
sistant Editor David Baker, went on 
a long stretch to find out about the 
famed repair base at Edmonton, and 
reports on its operations in Interna- 
tional Overhaul in the Maintenance 
Section on page 208. He then pushed 
on to Seattle to see how Boeing builds 
Flying Fortresses. The magnetic north 
l>ole then took a grip on his dollar 
watch and he found himself in White- 
horse on the Alaska Highway. Result ; 
another piece in the Military Section 
about the unsung but spectacularly 
vital operations of the Ferry and Air 
Transport Commands in the far north. 
Sec Northwest Deliveries on page 224. 

Incidentally, Associate Editor John 
Foster. Jr. was lured by the tropics 
and took umpteen shots in the arm for 
an assignment to fly the “banana run’’ 
through Central America with the Air 
Transport Command. He will report 
on their operations next month. 

Cnahle and unwilling to resist the 
get-out-and-see disease. Managing Edi- 
tor Gene Miller did a nine-day trick 
with the Army Air Forces al the 
S-hool of Applied Tactics in Florida. 
With plenty of tactical living under 
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early bird 
ordering 

WHY IT PAYS 


T HE EARLY BIRD ORDERING of small but essential production 
parts avoids bottlenecks and makes production schedules click. 


It dovetails the arrival of all incon- 
spicuous but vital parts with the spec- 
tacular big parts on which they will 
be used. 

It insures the delivery of needed avia- 
tion supplies on the dot. It saves air- 
craft and equipment manufacturers the 
cost of idle employee time. It controls 
that feverish and irritating epidemic, 
“expeditis.” 

Best of all, ordering well in advance 
helps to get on with the main job of 
winning the War without delay. 


Under the T & B Plan allT&B prod- 
ucts are distributed exclusively through 
the Electrical Wholesaler. The T & B 
Wholesaler reduces the manufacturer’s 
selling costs, thereby reducing the cost 
of all electrical equipment to the user. 

Feel free to use T & B Engineering 
Service, available through contact with 
T & B offices in leading cities. 


Makers of the famous 
T & B Sta-Kon and 
Wedge-On Pressure (Sol- 
derless) Wire Terminals, 
and T & B Pressure Tools. 




FOR EVERY AIRCRAFT WIRING PROBLEM T&B HAS A FITTING ANSWER. 



THE THOMAS & BETTS CO. 

MANUFACTURERS OF ELECTRICAL FITTINCS SINCE 1899 

ELIZABETH, NEW JERSEY 



Engineering Design 
— Creator of America’s Mechanized Might 

In war, as well as in peace, the design engineer is the vital 
link between the inventive mind and the 
mass-production reality 


T is gratifying and interesting to note that reports of new 

"secret weapons" not only have reversed their course 
during the past few months . . . they also have increased in 
frequency. Once the)' filled us with dread and misgiving. 
Today the enemy does the worrying. 

Word about the latest new Aniiv weapon reached us as 
this was being written ... a 2 Vi ton truck that perfonns on 
water as well as on land with equal efficiency. "The Duck", 
resembling an overgrown amphibious jeep, is particularly 
suited to landing operations where docks arc lacking. 
Loaded with 20 fully equipped soldiers or their equivalent 
in supplies, its propeller runs it ashore. It climbs the beach 
on its six-wheel drive and continues the trip on land. 

This important addition to 
our “second-front” fighting 
equipment, coming so close- 
ly on the heels of the now 
famous tank-killing "Bazoo- 
ka". is one of many history 
making contributions of 
American design engineers — 
the men who transform neb- 
ulous ideas into practical 
realities — the men who make 
our war machines superior to 
those of our enemies. 

Invasion and eventual vic- 
tory became a certainty as 
soon as America’s design en- 
gineers threw their full effort 
into the war against aggres- 
sion. Adapting intricate ord- 
nance designs to mass production, these men developed 
weapons such as the M-10 destroyer of Rommel’s tanks 
and brought out the new fighting planes and bombers 
that have won the air superiority that has turned the tide 
against the Axis. Taking ideas and giving them form, select- 
ing the materials of construction, deciding upon the 
method of fabrication, adapting the electrical and mechani- 
cal parts that power the product, specifying the finish that 
protects and beautifies it . . . these men arc the focal point 
of American production. Their ingenuity has no parallel. 
Once they put automobiles on a mass production basis and 
within the reach of all. Today, after less than three years 
and with little previous experience in armament design. 


they have brought America’s war weapons to the highest 
efficiency . . . surpassing Hitler’s weapons despite all the 
vaunted scientific wizardiy of the Germans and their ten 

At this point it is well to remember that while Ger- 
many’s military might is traceable to its superiority in 
armament, many of the basic technological discoveries 
(including the airplane and the submarine) are the prod- 
ucts of American genius. The Germans always have been 
aware of the military advantages of technological superi- 
ority and have forced its expansion with all their might. 
They knew that mobility and surprise play a decisive role 
in modem warfare and their design engineers were kept 
busy, with unique intensity, 
to achieve unprecedented re- 
sults in fast-moving, hard- 
hitting fighting equipment. 
Our own military and indus- 
trial engineers did not go into 
action until it became certain 
that we would be involved in 
the conflict. But even before 
our country actually embarked 
on its Preparedness Program 
they were busily engaged in 
developing the designs of our 
war equipment. Tanks, planes, 
guns, ships and hundreds of 
other apparatus and machines 

of war were studied. Carefully 
selected committees of our 
national engineering societies 
were organized under the leadership of the Army Ord- 
nance Department to serve as advisors and consultants in 
the development of advanced designs of tanks and other 
motorized equipment of war. The above mentioned "Duck” 
and the now famous Sherman tank are just two of the 
manv results of these efforts. 

After the Preparedness Program had officially been 
launched and Congress had made its initial appropriation, 
it was necessary to create the manufacturing blueprints 
from which the engines of war could be built. Because 
the designs of the machines of production, as well as the 
designs of the products themselves, determine the speed 
and economy with which anything can be manufactured. 


This is the thirteenth of a series of edito- 
rials appearing monthly in all McGraw- 
Hill publications, reaching more than 
one and one-half million readers. They 
are dedicated to the purpose of telling 
the part that each industry is playing in 
the war effort and of informing the pub- 
lic on the magnificent war- production ac- 
complishments of America’s industries. 
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the capacity of our industrial system is dependent, to a 
considerable extent, upon the ability and ingenuity of 
American design engineers. Gcnnany's military might was 
successfully mechanized because Germany, for more than 
10 years preceding the war, was riding the wave of a world- 
wide technological revolution. This revolution was as far- 
reaching as the advent of the electric motor and the inter- 
nal combustion engine. It was bom of the profusion of 
inventions and discoveries since the last war. German 
design engineers took advantage of every one of these. 

If we arc to defeat our enemies and if we are to continue 
to plav the leading role in the post-war world we must 
make better use of the new technology than do our ene- 
mies. The job is up to American product engineers who 
already have made tremendous strides in designing the 
intricate machinery of production and of war equipment. 
Much remains to be done however. 

It has been said that the Germans have not developed 
one single item that can be classified as basically original, 
nor arc there indications that any so-called "secret weapon" 
will henceforth be developed by them. Today the Nazis arc 
completely outclassed by the tremendous manpower of engi- 
neering brains that is at the disposal of American industry. 
Although we were faced by the same fundamental prob- 
lems of shortages in materials, manpower and time, our 
engineers not only solved these problems quickly and effec- 
tively. but they outstripped the enemy by the preponderant 
weight of talent which we were able to bring to bear upon 
our problems. As is evidenced by studies of the designs of 
captured German war equipment, our airplanes are faster, 
carry heavier loads, have superior protective armor and heav- 
ier armament. Our tanks, especially the Shermans, stand un- 
matched. Our tractor-mounted artillery excels theirs in 
fighting power. Our automotive vehicles arc the envy of 
the world. Our battleships arc supreme. Our signal and de- 
tection dev ices arc frustrating all of our enemies' attempts 
to dominate the seas. 

And as vve approach the end of the conflict, the pattern 
of which already has been set, the forces that converted 
American industry from peace to war-production will again 
be brought into play, and the product engineer will con- 
tinue to be the fulcrum. Our post-war industry will grow 
from his blueprint. Nor will his job be any less urgent, any 
less responsible, any less sweeping in its effects than were 
his efforts during the war-preparedness program. 

Since the cessation of the manufacture of peace-time 
goods, many new materials and production techniques have 
been developed. Plastics, synthetic rubber and magnesium 
in the field of materials were relatively new and restricted 
in their uses when war came. So were powder metallurgy, 
induction heating, electrostatic heating, adhesives for join- 
ing metals and compressed resin-impregnated wood. The 
nevv possibilities in product design created by the electronic 
devices and applications developed during the war period 
virtually stun the imagination and the "atomic revolution" 


promises to change the entire pattern of manufactmin; 
operations. c 

Never before has there been so much speculation about 
the future as there is today. Looking forward, who cat 
doubt our limitless capacity to continue our industrial 
world leadership? 

While no one can predict developments in product de- 
sign in the post-war period, certain it is that the}’ will be 
so vastly different and so far superior to existing designs 
that they will obsolete most products as we know them 
today. With engines of vastly superior metals, designed to 
burn 100 octane gasoline and built to a precision ten times 
greater than that of pre-war engines, our post-war automo 
biles will give from 40 to 60 miles to the gallon. Tires will 
last from fort}’ to fifty thousand miles. The comfort and 
smoothness with which these cars of tomorrow will glide 
along arc undreamed of today. Polaroid windshields will 
eliminate the glare of oncoming headlights and the drivet 
will need to give but scant attention to the manipulation 
of his simplified gear shifts. 

According to no less an authority than Igor Sikorsky, we 
stand on the threshold of a new air age in which the' heli- 
copter will contribute to the greatest prosperity we have 
ever known. 

Prophecies arc hard to make at a time like this but 
speedy house building seems to be a certainty in the world 
of tomorrow. Air conditioning, new method; of heating 
humidifying and drying, promise to be necessities in the 
post-war home. Vacuum sweepers will be much lighter, less 
noisy and easier to manipulate. Washing-machines will be 
fully automatic and practically free of noise and vibration 
Not only will our homes and most of the furnishings be o' 
radically new design, but so will the factories and machines 
that produce them. 

Only one factor can prevent the fulfillment of the dream 
of the product designer. Ilis job is not accomplished over 
night. To convert sound ideas into production blueprints 
involves a great deal of time and money. The building of 
t«t models is an expensive and. tedious procedure. An 
abundance of seed money is required to perfect the prod- 
uct, to develop mass-production methods and to bring it to 
fruition as a finished saleable product. 

It is the patriotic duty of cvciy industrial leader to 
hasten these developments so that the material benefits 
created by them may speed our progress along the road of 


President, McGraw-Hill Publishing Company, Inc. 


Parable of a 

Prosperous Plane Maker 


O nce upon a time there was a veteran aviation 
manufacturer who looked behind him — to notice 
for the first time in his life that the sheriff was not 
chasing him. While he was becoming accustomed to 
this strange feeling of freedom from debt, he glanced 
down at the little metal plate on his desk that read 
‘‘Property of the Defense Plant Corporation”. Sud- 
denly he realized that he should go out and buy, while 
he could, a few of the things he had always wanted for 
his business. And so he called in his vice-presidential 
henchman and asked him to make a list of some of the 
things they ought to purchase. 

The list came back within the hour, and the presi- 
dent began to check the items carefully. Most of them 
looked good. The wind tunnel was a natural. The 
materials laboratory was certainly important. But 
what was this curious matter down at the bottom of 
the page? . . . Two strange words without an explana- 
tion — “Marketing Research”. 

He knew the mental strain on the vice-president had 
been very great, but this was the first sign he had seen 
of a crack-up. He must insist that his henchman take 
that long-needed vacation. 

No one was more surprised than the vice-president 
when the chief told him to take a rest. Finally he 
screwed up courage enough to ask him why. And re- 
luctantly the president told him : 

“Look at this list you gave me. Everything is well 
thought out, except this last item. What is this ‘market- 
ing research’ business? Surely you are not serious 

The vice-president was on the spot. Finally he con- 
fessed that it was something that “the fool sales 
manager” had put him up to. 

The chief thought fast. He said : “Let’s buy it, and 
you may postpone your vacation ”. 

P erhaps this little parable is far fetched, but it 
needs to be. Scarcely a day passes without fresh 
evidence of the lack of merchandising sense in the 
aviation industry. This is no criticism of a business 
based originally on the once modest needs of govern- 
ment and the greater needs of the governments of 
foreign nations engaged in a long term armament ra“e. 
For this kind of business the market was simply and 
clearly defined. Blit the end of this phase of aviation 
merchandising is now definitely in sight. Consider 
the trend of the aircraft production curve on page 

As recently as yesterday a manufacturer asked us 
if it was unpatriotic to look beyond the war. That 
curve is the answer. 


There are two basic ingredients in the future pros- 
pects of an aviation manufacturer and both are abso- 
lutely essential. They are the market and the product. 
First, the manufacturer must find out who is likely to 
buy his products in the future and also just what kind 
of products the prospects will want. Second, he must 
organize the research and development necessary to 
supply the prospective buyer’s needs. 

I t may sound heretical to an industry conceived in 
technology to suggest that the customers’ needs 
come first. But many a worthwhile airplane project 
has gone wrong because the manufacturer insisted 
upon developing it first, then trying to cram it down 
somebody’s throat. The most successful products 
have been those designed in close cooperation with the 
people who were to use them. The uncomfortable truth 
is that the customer must be served as he wants to be 
served, and if you don ’t serve him somebody else will. 

There is nothing more important at this time — and 
it is already a little late — than to gather every scrap 
of information obtainable on whom your buyers will 
be and what they are likely to want. Then, and only 
then, can you give an intelligent directive to the 
research and engineering departments on what to 

Neither is it too early to think about building a 
merchandising organization at this time. Sales execu- 
tives should now be contacting available talent for 
their organizations and should now be selecting dis- 
tributors and dealers for their postwar products. 

Market research is no simple matter to be tossed at 
the office boy. It requires imagination and a breadth 
of knowledge not frequently found. It requires ex- 
pensive personnel, and often its approaches may be 
indirect if not completely negative. It may even prove 
to you that you are in the wrong kind of business, and 
that is hard to take by those who may have fancied 
themselves the builders of tools for supermen. 

True, some aviation manufacturers are already do- 
ing a good job of it. None, however, is yet doing a 
good enough job. But those who do the best job soon 
enough are the ones who will be in business five or ten 
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America at War 


A* warplane production "rev* up" to new high*. 
Me military calculates that Axis could be beaten 
with existing types of craft . . . Aero avalanche is 
foreseen for Hirohito after Hitler takes count . . . 
Cut-backs raise questions . . . New considerations 
of postwar plane conversions, manufacture, and 
international transport. 


* meric an aircraft PRODUCTION now is really rolling 
J 1 along, as nearly in balance with reference to its 
supply of materials, components, and parts as it will 
ever be. Allied air commanders know that tlie enemy 
can be beaten with existing types of planes and with 
existing production schedules. Our rate of produc- 
tion will be leveled off at about 10.000 craft per month 
around the first of the year. We could build more 


struck now. The enemy is reeling, and if he could 
be socked hard enough this summer he might not be 
able to stand up and fight at all next spring. Whether 
or not he does makes a world of difference in money, 
property, life, and time — the stuff the living want to 
conserve, as much us possible, for peace. 

It was the great demand for airplanes, from front 
line dispersion camps clear back through the Army 
and WPB to the factory manager’s office, that brought 
on the conferences and collations between the Aircraft 
Production Board and the manufacturers calling upon 
each to do this and that, or else. But on neither side 
was there wavering from the firm determination to roll 
out the airplanes. Appointment of the control and 
ining committee, for the purpose of balancing up 
components, and materials, did not 
of which aluminum extrusions was 
safe to guess, however, that the 
took the aircraft program over its last jolty 
organization. Nothing can give the air coin- 
all the planes they want this summer. They 
try to deliver the knockdown with the goodly 
they get. 

this drive is on for more planes now, some 
types are being cut back, along with machine tools, 
anti-aircraft guns, ammunition, and other weapons. 
One of the fighter plane builders actually got going 


planes than that if we wanted to switch 
manpower, materials, and plant to aviation. But 
probably won’t. 

Experimental departments in the industry and in 
the Services meanwhile are going right ahead with 
development of new types, though they know we can 
win without them. Time and materials spent on new 
super bombers — at least three are on the way — will be 
well invested, even if they never hit the Axis; these 
developments will all accrue to the improvement of 
transport safety and efficiency. 

Recent aircraft production conferences in Washing- 
ton (at which some tempers snapped) were mainly 
concerned with the urgent need for more planes right 
vow. Though our contribution to the long range air 
war is assured and well organized, our battlefronts 
still lack enough planes, especially heavy bombers, to 
deliver the blows our military believe ought to be 
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so good that he worked himself part way out of a job 
— so far as that specific plane is concerned. Some 
orders for accessories have been slowed down, and 
plants have been converted to something else. Engines 
are plentiful now, and so are propellers; some time, 
soon or late, these programs will be cut back. The 
( Turn to page 329) 




Letter to Berlin 


* vs. his . . . And sons significant considerations at home as the 
tod. 

By LESLIE E. NEVILLE, Editor. "A.iation" 



F.g. 2. Shadow of coming defeat It cast oyer Ault. United Nations* monthly airrralt 
production puts enemy's performance into total eclipse. 


Dear Adolf : 

Charts and statistics are frigid things 
and the ones we are enclosing should 
really induce an icy tingle up your 
spine. Yes, for Mussolini, Hirohito, and 
ybu these curves are full of meaning 
because they are the death warrants of 
totalitarian tyranny, the blueprints of a 
new order that you will Hut direct. 

For many long dork months we have 


yearned for the satisfaction of sending 
you these figures, hut we restrained our- 
selves until the President gave the 
word. Now we arc privileged to pre- 
sent you with a few straight facts 
dressed up in a form that should help 
you understand what you are up against. 

Do you remember the day when you 
were turning out 2,000 planes a month 
and h-c were struggling along at a 



have gone plaees, while you have re- 
mained static. As a matter of fact, the 
production estimates we credit to your 
side in these charts are probably too 
high, thanks to the bomber commands 
of the Koyal Air Force and our Eighth 
U. S. Air Force. (Sec Fig. 1.) 

The President lias revealed that we 
built nearly 7,000 planes in April. That 
was about three times your production 
before our bombers really went to town. 
By the time this is printed our produc- 
tion rate will be greater than that of 
the rest of the world combined. 

Here are some unofficial estimates of 
the monthly rates of other major na- 
tions: England, 2,200; Russia, 1,500: 
■Is pan, 1,000; Italy, 500; Canada, 400. 
Tln-se,' plus your questionable 22)0(1. 
would total 8,100. These figures have 
been determined with great care and in 
no instance do they underestimate your 
Axis ability. 

Now let's take sides and look at I limn 
in another way : Including our 7,00!). 
they add up to 4,000 for your side and 
11,100 for us (see Fig. 2). It begins to 
look as though you didn't show good 
judgment in your choiee of opponents. 

But that isn't all. Our curve is still 
rising in a steep climb. We turned 
out our 100.0001b plane on Memorial 
Day — the 100.000th since 1940. 

By wintertime we will have added 
another 3,000 to our monthly rate. And 
as our bombers increase, your produc- ' 
tion will go down. Even if it didn’t, the 
monthly score would be 14,100 to 4,000 
in our favor — better than 31 to 1. 

As a matter of fact, it will be better 
than that because we are specializing in 
the heavy types this season . . . the 
types that send you missiles rather 
than missives. Our long-range-bomber 
production is six months ahead of sched- 
ule. You should realize what an accom- 
plishment this is because you have been 
trying to build some four-engine 
bombers yourself without very much 


success. Some time ago the President 
said we were turning out more than 500 
long-range bomliers a month. But the 
curve lias been going up since then. We 

in a very short time wc will he turning 
out enough of these ships to replace 
normal losses for an operating fleet of 
at least 1,000 of these useful craft in 
almost continuous operation. 

Pretty soon there will be heavier 
bombers with longer ranges. And they 
will leave little living space around 
your country. 

To show you we are not foaling about 
this, take a long lcok at Fig. 3, which 
is based on the President's poundage 
figures. That curve leaps right up into 
vour faee. Read it — 89,000,000 lb. of 
airplanes produced in 1941 ; '291.000.000 
in '42; 911,000,000 in '43. And 1.417,- 
000, (MI0 more will be ready for you 
by the end of '44, if you are still around 
to “'take it.” 

You taught us the game of numbers. 
You showed us the devastating effects, 
on a comparatively defenseless adver- 
sary, of overwhelming air superiority. 
You should know lietter than anyone 
else how hopeless it is to try to stand 
up lieneath a withering liombardment. 
Your generals in Tunisia knew when to 
quit. Why don't you. 

— Explosively Yours 


T here is nnother side to the signifi- 
cance of the charts that is no 
concern of Hitler’s. But it is of direct 
concern to the manufacturers of aircraft 
and their components. The big question 
in the minds of every member of the 
industry is when produetir.il will stop 
climbing and when and how it will 
level off. 

Peaks, valleys, or sharp cut offs in the 
curve will have devastating effects on 
the civilian economy, and it is hoped 
that the men who chart our production 
course will be able to foresee the diminu- 
tion of the need sufficiently far in ad- 
vance so that the changes in the curve 
will not be too abrupt. 

To appreciate the problems of global 
war we must consider plant facilities 
not as the end but as the beginning of 
long pipelines — to use the current apt 
figure of speech — running from final 
assembly through modification centers 
and thence fur out in all directions to 
most of the 70-odd expeditionary forces 
in the field. So far, our efforts have 
been directed chiefly toward the Hercu- 
lean task of filling all those pipelines as 
rapidly ns possible in order to assure a 
steady flow to our forces and those of 
our allies in the many fields of battle. 

It is therefore natural that forced- 
draft efforts be employed in this initial 
period of highly accelerated production. 
But sooner or later, depending on the 
degrees of crystallization of over-all 


strategy, we will find ourselves in the 
position where n finished product will 
drop out of the far end of the pipcliue 
each time a sufficient batch of materials 
goes in at the factory end. At that time 
the production curve will level off, at 
the point of expected consumption. Be- 
cause of the effect of flattening of the 
t-urve upon the policy of manufacturers, 
it might be well to look ahead and specu- 
late a little on the flattening process in 
order to help manufacturers plan for 
the future. 

The decision as to when the produc- 
tion curve should be allowed to flatten 


out is a delicate one. It must, neces- 
sarily, lie a compromise between the 
military and civilian viewpoint. It is 
quite natural and perfectly proper for 
the military strategist to contend that 
there can never lie too mueh equipment. 
Knowing far better than a civilian that 
the unforeseen events in w-artare fre- 
quently- determine the outcome of a bat- 
tle or campaign, the militarist desires 
to feel secure in the knowledge that he 
will not have to pull his punches be- 
cause of lack of material. 

On the other hand, the civilian econ- 
omy must be protected in some degree 



AVIATION, July, 1943 


AVIATION, July, 1943 






SLUMP . . . OR SURGE 





ISSiM!! 


Mid-Year Checkup on Aviation Finance 

By RAYMOND HOADLEY 

Financial editor. " Aviation " 


ii ai.kn *il‘ 15 prime cmitractors in Ihe 
O luiliim’s lending war industry 
showed lietter than a threefold increase 
last year — amountin'.; to $3 370,744.080 
compared with $1,095,807,240 in 1941. 
Yet aggregate earning of these same 
aircraft companies were virtually un- 
changed from the previous year. 

Perhaps that is the reason stock mar- 
ket prices of aircraft shares have been 
in a generally downward trend while 
stocks of the airlines, also the chem- 
ical and many other groups, have 
advanced. The investing public appar- 
ently took little stock in prewar Wall 
Street talk that aircraft would be Amer- 
ica's No. 1 war baby marketwise — and 
with good reason. 

It is true that annual reports issued 
by these companies showed aggregate 
net profits of $90,171,939 in 1942 
against $77,972,881 in 1941. But only 
a few of these concerns had completed 
contract renegotiation when their re- 
ports were issued. Thus aggregate 
1942 earnings, in reality, will be well 
below the preliminary reports in many 

Five of these companies, for exam- 
ple, offered the government renegotia- 
tion boards a total of $67,827,000 in 
settlement of 1942 renegotiation claims. 
Iiut the boards in these instances were 
holding out for a total of $104,000,000. 
And experience has shown that most 
of the compromising will be on the 
side of industry. 

Much of the money represented by 
these huge renegotiation refunds would 
have gone into excess profits taxes any- 
how. But enough will come out of 
stockholder earnings to drag 1942 
profits down around the 1941 prewar 
level. 

Besides the renegotiation claims, four 
companies voluntarily returned $179.- 
flOO.OOO to the government in retroac- 


tive price reductions. Other companies 
likewise initiated large but unpublished 
price reductions in their current con- 

Then, too, the 16 aircraft companies 
shown in the accompanying chart paid 
out $355,719,000 in taxes, compared 
with $170,583,000 in 1941, and one- 
and-one-half times the total business 
dime by the industry four years ago. 
Ironically enough, this largest war-pro- 
ducing industry has ahont the smallest 
tax exemption of any industrial group. 
That is because its prewar earnings 
were less than those of most industries. 

What does this mean to the patient 
aircraft stockholders who ventured their 
capital in the 1930’s and received rather 
meager dividends, if any, while the in- 
dustry was struggling for its place in 
the sen ? Dividends are the stockhold- 
ers' bread and butter. Dividend pay- 
ments for the 16 aircraft concerns to- 
taled $27,017,000 in 1942, a decline of 
$3,400,000 from 1941. 

And in the meantime the bank or 
funded debt of this group, wholly apart 
from Defense Plant Corp. facility con- 
tracts, increased from' $44,199,000 in 
1941 to $90,240,000 last year-end. It is 
substantially higher today — a possible 
danger signal for an industry that was 
singularly free from any capital incum- 
brances except common stock before 

What is the composite 1943 fiscal out- 
look for the aircraft stockholder and his 
company? Tt is decidedly mixed at 
present with all the ifs and ands that 
are hound to prevail in wartime. 

Sales, of course, will show a huge in- 
crease again this year, amounting to 
nearly $20,000,000,000 for all aireraft 
makers, compared with $6,400,000,000 
in '42. Contracts for ordnance and snp- 
plies were down 25 percent in the early 
months of 1943, according to compila- 


tions of the National Industrial Confer- 
ence Board. But aircraft contracts con- 
tinue at the same volume as in 1942 as 
Great Britain and the United States 
prepare to have as many as 1,000 
bombers over Western Europe daily by 

Contracts for warplanes from Dec. 
1942 through Feb. 1943 were valued 
at 4.9 billion dollars bringing total air- 
craft contracts to the huge total of 
.31.6 billion dollars. And the author- 
ized program for aircraft calls for ex- 
penditure of another 25.2 billion dol- 
lars. No wonder that aircraft takes 
one-fourth of the war budget and one- 
seventh of the national income. 

At the same time, the government- 
financed plant expansion program 
(Uncle Sam owns 93 percent of all 
new aircraft facilities) is about 80 per- 
cent completed. Facilities for making 
tanks, most guns, and ammunition are, 
in fact, excessive; hence the cut-back 
in production of some munitions. Air- 
craft plant and equipment represent 
the major industrial front where plant 
expansion continues. All told, govern- 
ment-financed aircraft plants will conic 
to the handy total of around $3,000,- 
000.000. 

So much for the tremendous sales 
gains to be experienced this year in 
aireraft. 

There are several offsetting factors as 
far as profits are concerned. Price ad- 
justment. officials say that renegotiation 
will cut profits on 1943 earnings below 
the 1942 margins. Contracts, they go 
on to predict, will be subject to closer 
scrutiny than ever before. And Wash- 
ington observers are betting that Con- 
gress will not repeal the renegotiation 
law this year, despite its unpopularity 
in industrial circles. 

Meanwhile the Treasury Department 
feels that industry can stand mbre cor- 
porate taxation. Under the present 40 
percent combined normal anil surtax 
and the 90 percent excess profits tax 
rates corporations as a whole will pay 
to the government three out of ever)’ 
five dollars of their 1943 earnings. When 
Congress gets around to writing the 
annual tax bill next fall, the consensus 
is that the normal and surtax rates will 
be upped to 50 percent. 

On the other hand there also may la* 
favorable legislation regarding postwar 
reconversion reserves — a mighty sore 
spot in the aireraft industry. At pres 
ent, there is nothing the price adjust 
( Turn to page 343) 
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"This baby gets us off 
to a FLYING START!'' 


F ledgling pilots are early taught that the 
speed of the air flowing over their wings 
— not the plane's speed over the ground — is the 
measure of their safety from inadvertent stalls. 
The tell-tale dial of the air speed indicator 
gives a sure warning. This versatile instru- 



ment accompanies a pilot throughout his 
career, "nursing” him through early training, 
guarding him in battle tactics, helping solve 
navigation problems when there are neither 
stars nor landmarks to steer by. It is an instru- 
ment worthy of all the skill its maker can put 
into it . . . the kind of skill which goes into 
all Kollsman aircraft instruments, long sup- 
to military and civil aviation. 


THE K0LISMAN SENSITIVE AIR SPEED INDICATOR provides 
the highly precise data required for modern air navigation as 
u ell as a constant check on the safe and efficient flying atti- 
tude of the plane, h indicates the air speed of the plane to 
within one m.p.h. 


KOLLSMAN 


AIRCRAFT 

INSTRUMENTS 



SQUARE J3 COMPANY 
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Those Claims are Right 

By MYLES V. CAVE 

Our British correspondent gets first-hand evidence affirming AAF's 
striking combat reports . . . Performances of both English and Ameri- 
can planes reviewed. 


I N spits or original criticism. Flying 
Fortresses and Liberators are ably 
demonstrating to Germany the might of 
America in the air. Day after day the 
B-17’s_fly out to enemy targets from 
bases in Britain and return after in- 
flicting heavy damage to important 
centers and shooting enemy fighters out 
of the sty by the dozen. 

The big claims for destroyed German 
lighters by Fortress crews have been 
criticized by Luftwaffe radio spokesmen, 
who tagged them as •‘exaggerated due to 
American inexperience.” Typical of 
German radio pronouncements, this 
rates as part of a new German propa- 
ganda policy to instill into German 


mind and thought what may be called 
wishful self-persuasion of their harassed 
peoples. 

When the American heavies originated 
their smashing European attacks with 
subsequent big claims in fighter kills, 
there was British skepticism due to the 
fact that the figures were much higher 
than those customarily chalked up by 
the RAF. Some of this skepticism still 
exists, for the non-technical public does 
not fully appreciate the greater destruc- 
tive power of multiple-mounted .50-cal. 
machine guns compared with British 
■303-eal. guns. But U. S. public rela- 
tions officers have done, and are still 
doing, a great educational job putting 


over a story that will convince the 
toughest critic. 

These big Fortress and Liberator 
scores are also the resnlt of Air Force 
bomber pilots using a different flying 
formation from the RAF due to Fortress 
gun locations, which have twice been 
surprise-altered to the Luftwaffe's detri- 
ment. This formation is exceptionally 
close and is rigidly held even under the 
toughest fighting conditions. It resem- 
bles the “tightbox” formation used by 
the Martin Maryland s in the early part 
of the African campaign. This close- 
knit formation, together with the angu 
lur sphere of tire, concentrated and en- 
veloping, is largely responsible for the 



checked Air Force diligence in issuing 
final figures. 

In no instance is there any justifica- 
tion for the German radio comments. 

Air Force Intelligence Officers have 
a big interrogation task after a B-17 
mission, and their permutations re- 
semble a mathematical cross-word puz- 
zle, with checking and cross-checking of 
claims from, frequently, more than 500 

Air Force confirmation of destroyed 
airplanes is never issued for at least 
two days after a raid. During that time 
we have sat in with Intelligence officers 
and noted their painstaking thorough- 
ness. We consider any criticism of 
claims can be discounted and attributed 
to an enemy becoming increasinglv 
scared and worried over the quantitative 
and qualitative strength of American 
air power combining with the RAF in 
the total devastation of German war 
industry. 

U. S. Warplanes In North Africa 

Gen. Montgomery's troops, the Amer- 
ican Army, and the British First Army 
have received unparalleled nir support 
from Allied Air Forces Hying mostly 
American planes. Mitchells in the Pacific 
theater have already had a great work- 


out, and now they have proved them- 
selves over and over in the most arduous 
of all conditions — the desert. Due to 
Allied lnck of dive bombers. B-25's have 
been bombing at extremely low altitudes, 
where their high speed makes them diffi- 
cult to hit. These planes are rated very 
highly because maintenance and servicing 
is simple under tough conditions, giving 
the overworked ground staff less trou- 
ble. 

Operating at slightly greater altitudes 
than the Mitchells, we have the B-26 
Marauders, carrying great loads at very- 
high speeds, allowing them to return, 
reload, and bomb again many times 
daily. Flying at around 2,000 ft. in 
close formation, these Marauders look 

enemy than any other Allied airplane, 
while their tremendous performance 
has caused very few losses. An Ita li a n 
officer of the Regia Aeronautics told 
us they were beautiful planes to look 
at and the most formidable combat 
bomber they had encountered in North 
Africa. Criticisms of the Marauder arc 
based mostly on complicated servicing 
and long take-off requirements on fre- 
quently improvised airfields. There are 
reports of modifications to the flaps to 


Americun fighters. Lightnings and 
IVarhatoks, arc prominent in Allied 
fighter strength. The P-40, now mount- 
ing the Merlin engine, lins again 
stepped into the front rank of battle 
planes and is showing itself as a wea- 
pon capable of destroying the latest 
version Me-109's and FW-190's, while 
heavier German planes have been totally 
unable to withstand its withering fire 

Lightnings have played a big part in 
keeping the skies clear for Allied 
bombers, while their high speed has 
made them valuable for light bomb 
carrying and photo-reconnaissance. Per- 
formance at altitude is such that the 
one-time pseudo-insuperable FW-190 is 
consistently out-shot, out-maneuvered, 
and out-fought. The P-38’s novel com- 
bat flaps have been of the utmost value, 
especially on hurriedly prepared ad- 
vance fighter fields, while more experi- 
enced flyers have been using them in 
battle to gain maneuvering advantage. 

Spitfires, with two-stage super-charged 
Merlins, and a number of specially 
equipped Lightnings have always been 
kept available to shoot down Ju 86P's 
or high flying bombers, and the respect 
the Germans give these planes was 
shown by the lack of efficient eneuiv 
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reconnaissance and the almost total ab- 
sence of high altitude bombing in the 
North African campaign. 

North Africa was a great proving 
ground for high-altitude fighters, hence 
both American and British technicians 
have learned a lot. In the early days of 
the Spitfire IX, with a rather impro- 
vised pressure cabin, flyers suffered from 
acute psychokymic reactions, but cabin 
arrangements now have been greatly im- 
proved and flyers report no signs of 
mental nausea after long periods at 
40,000-ft. plus. 

African fighter strength is not com- 
plete without reference to the Hurri- 
cane panzer-buster. This hard punching 
fighter in latest form is equipped with 
two of the largest cannon ever fitted to 
aircraft. Located under each wing in 
streamline blisters are 40-mm. guns 
which, in conjunction with well known 
Hurricane characteristics, have been re- 
sponsible for the destruction of many 
German tanks, including that new heavy 
di-sert panzerwagen named the Tiger. 

The RAP call these army cooperation 
Hurricanes “can-openers,” claiming that 
one well directed hit from their cannon 
is sufficient to immobilize a tank. Accu- 
rate aim is made by spotting the target 
with machine gun tracers before push- 
ing the cannon operating button. 

It is interesting to recall early deroga- 
tory criticism which Air Ministry ex- 
perts pitched at Lawrence Bell’s 37-mm. 
cannon in the -liracobra, citing slow 
fire-rate and small capacity for shells. 
But Bell's pioneering foresight has been 
completely vindicated and to the U. S. 
goes the credit for early appreciation 
of tankbusting requirement in aircraft. 

A message has just arrived from the 


U. S. stating that Lightnings with long- 
range fuel tanks are being flown across 
the Atlantic. This statement also men- 
tions the Warhawk and Thunderbolt, 
saying they are similarly tanked and 
inferring that these two American 
fighters are also being flown direct to 
combat theaters. This is a powerful 
twin-edged Allied sword not only be- 
cause shipping space is saved but be- 
cause airplanes can be delivered direct 
to battle fronts with minimum delay 
when requirements are urgent. These 
long ferry trips are a great tribute to 
the quality and reliability of Yankee 
engines. Power plants tuned for maxi- 
mum output would not ordinarily be 
expected to function continuously over 
the long period required by trans- 
oceanic flight. Investigation into the 
state of these engines after these long 
flights reveals only minor adjustments 
necessary, after which planes are capa- 
ble of going direct into battle. 

Sir Roy Fedden, late chief engineer 
of the Bristol Aeroplane Co. and de- 
signer of a long line of successful 
Bristol engines up to the current 
Hercules sleeve-valve radial, also has 
made a very favorable report on U. S. 
aviation on his return from America. 

Extracts from Sir Roy's report hove 
now been released, and he writes with 
enthusiasm of production methods, 
“magnificent tooling," and the tremen- 
dous strides the U. S. is making tech- 
nically because "her research labora- 
tories are the finest in the world." 

He made one comment which may- 
well be important concerning an Amer- 
ican fighter he states will be fitted with 
a Packard-built Merlin engine. Right 
now Mustangs are being Merlin pow- 


ered, and as this is generally known it 
is not likely that Fedden's report re- 
ferred to the P-51, so perhaps a new 
fighter is meant. Alternately it is 
probable a great deal of research has 
been carried out by Rolls-Royce and 
Packard on the Allison-style extension 
shaft with the possibility of installing 
Merlin 61’s in the Airacobra. 

The two-stage supercharged Merlin 
is going into RAF and AAF fighter 
squadrons in increasing numbers. Amer- 
ican flyers support RAF claims that the 
Spitfire IX is one of the world’s finest 
fighters and tell us the Merlin 61 is as 
reliable as earlier 20's and 28's. Thus 
with the continued assurances that com- 
plete technical interchange exists be- 
tween America and Britain it is a rea- 
sonable assumption that Packard will 
soon be producing these new Roll-Royce 
motors and that they will be featured in 
our warplanes. 


Marlia *1 Creates New Possibilities 

Now that the new Rolls-Royce motor 
has proved the success originally claimed, 
an increase in bomber operating alti- 
tude is possible. Doubtless British air- 
craft under design consideration and 
those possibly already in prototype 
form are using the 61 and if, as already- 
assumed, Packard goes into produc- 
tion, the power plant may be available 
for the new series U. S. bombers and 
lighters we are told will be delivered in 

1943. 


An increase in gasoline octane rating 
is scheduled in both British and Amer- 
ican research programs, which now must 
be nearing, completion. The combina- 
tion of the 61 - and 110-octane gas must 
be considered as a possible solution to 
the power problem of the “too-heavv 


The weight increase of the 61 over 
previous Merlins is very small for the 
added advantages and if 110-octane fuel 
is standardized, a fnrther increase in 
power will more than offset additional 
weight due to increased cooling re- 
quirements. 

In order to retain the essential 
maneuverability characteristic, at pres- 
ent so closely controlled by the weight 
factor, U. S. and British combat plane 
development seems likely to progress 
(Turn to page 374) 


"Ligktabfi have played a biq part 

in keeping the skies clear for allied bomb* 
ers, while their high speed has made them 
valuable for light bomb carrying and pholo- 
reconnaissancc. Performance is such that 
the one-time psuedo-insuperablc FW-190 is 
consistently out-shot, out-maneuvered, and 
out-fought. The P-38's novel combat flaps 
have been of the utmost value, especially 
on hurriedly prepared advance fighter fields, 
while more experienced flyers have been 

advantage.'* 
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Split-Second Recognition 

... A New Allied Weapon 

Now system developed by psychologist gives positive identification of 
planes, ships, and armored land vehicles at speeds up to 1/100 of a second. 



L ne up 100 clean-cut, expensively- 
trained young combat pilots, then 
pick out 18 — and know they’ll be shot 
down either by their brother pilots or 
their own anti-aircraft gunners. 

Such was the tragic situation faced 
by our British Allies early in this war, 
simply because neither pilots nor 
ground forces had been taught to tell 
friend from foe. Although the American 
Air Forces were quick to borrow all 
recognition methods developed by the 
British to counteract this situation — and 
had tried several of their own— none 
offered the final answer. 

It remained for a psychologist, Dr. 
Samuel Renshaw, bead of the Psychol- 
ogy Department at Ohio State Uni- 
versity, to solve the problem and come 
up with what has been, till now, literally 
a secret weapon in the hands of the 
United Nations. By the Renshaw Sys- 
tem of Recognition air and ground 
forces alike are being taught to recog- 
nize not only aircraft, but surface ves- 
sels, tanks and even trucks in one one- 
hundredth of a second. 

How many American lives have al- 
ready been saved by the system cannot 
he measured, nor can the added number 
of Nazi and Jap planes shot out of the 
air because a man didn't have to hesi- 
tate to make sure, but the score on both 
points is impressive. 

The system did not result from a 
deliberate attempt- on Dr. Renshnw's 
part to evolve a new recognition tech- 
nique, but rather as a byproduct of his 
intensive studying and testing of the 
abilities of the human eye. There is a 
very- apt story, even though it may be 
apocryphal, purported to reveal the 
beginning of the psychologist’s experi- 
ments which led to the system. 

An artist-friend of Dr. Renshaw's was 
doing a landscape from the window of 
a windmill and discovered that the after- 

was much more vivid than when he had 
done other pnintings. He finally con- 
cluded that the windmill blades, flashing 
across his line of vision and giving him 
a series of rapidly repeated images, 
were responsible for this phenomenon. 
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His belief that he saw more in a flash 
than by concentrating on his subject 
was psychologically correct. 

Dr. Renshaw went back to first prin- 
ciples, eye-training. He knew that the 
eye could be educated to take in a 
larger field than normal vision encom- 
passed and that split-second exposure 
ol objects to the eye that had been edu- 
cated gave sufficient after-image to 
achieve recognition. 

The Navy’s Bureau of Aeronautics 
was more than interested, and immedi- 
ately arranged to have test courses given 
at pre-flight schools. Here it was found 
that the system, despite the fact that it 
had not been brought to the peak of 
perfection it now boasts, was 80 percent 
more effective than methods then em- 
ployed. 

A headquarters school was established 
forthwith at Ohio State University and 
training of instructors was inaugurated. 
Shortly after, the Aircraft Warning 
Section of the New York Air Defense 
Wing, commanded by Maj. Charles A. 
Blackwell, sent men to the Navy school 


to form the nucleus of a new instructors' 
unit for the AAF. During an inspec- 
tion trip Gen. H. H. Arnold visited this 
school and issued an order under which 
the Air Forces adopted the system. 

The Renshaw system has three funda- 
mental objectives: 

1. To improve general vision eff re- 
live ness. The average person of normal 
vision does not use his eyes to their full 
capacity; by proper training he can be 
taught not only to see more, but to see 

2. To train the observer to accu- 
rately estimate the number of objects in 
the field of vision. This is of par- 
ticular importance in reconnaissance — 
to quickly, yet positively, estimate 
strength of forces. 

3. To train the observer to instantly 
recognize aircraft, surface vessels and 
armored land vehicles. Thus the ob- 
server knows the plane or ship by its 
over-all form without depending on 
some memorized detail which might not 
be risible from many angles. 

(Turn to page 382) 
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Where power makes a right angle turn 
the Timken Bearing is the ideal bearing to use 




PAST PERFORMANCE. There are actually millions upon millions of 
Timken Bearings in service in industrial and automotive gear applications. 
Their performance has been outstanding and in these thousands of differ- 
ent kinds of applications you find every requirement in bearing design, 
mounting and performance that will be necessary in your particular field. 

SMALL SPACE, LIGHTNESS. The Timken Bearing is a tapered roller 
bearing. Since load carrying elements form a line contact you get maxi- 
mum load carrying ability in a given space. 


THRUST LOADS AS WELL AS RADIAL The tapered construction of 
the Timken Bearing, whereby lines drawn coincident with the tapered 
surfaces of rollers, cup and cone, meet at a common point, results in not 
only true rolling motion but also enables the bearing to carry thrust loads 
as well as radial loads or both together in any combination. This is impor- 
tant in any spiral bevel gear application since gear operation in itself sets 
up thrust loads. Moreover, Timken Bearings are made in such a wide 
range of sizes and tapers that you can select the most desirable combina- 
tion for any given set of loads. 



GEAR SETTING AND ITS MAINTENANCE. With Timken Bearings 
you can achieve in assembly any desired gear setting and 
the setting achieved can be maintained indefinitely. 

QUIETNESS. Quietness is thought to be just as desirable 
in airplane as it is in automobile service. Moreover, quiet- 
ness in bearing performance implies smoothness and that 
is desirable wherever wheels, shafts or gears turn. It was 
Timken Bearings and our knowledge in applying them 
that overcame the tremendous bearing problems foreseen 
by the automotive industry when it decided to use hypoid 
axles. The Timken Roller Bearing Company, Canton, Ohio. 
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“Fortresses” l»> Boeing 


The Boeing Flying Fortress, of splendid achieve- 
ment in this war's battlefronts, is being built in 
great numbers, not only by Boeing, but also by two 
other leading manufacturers. Some of the high- 
lights of the process for building the Flying Fortress 
are revealed in these pages. 



«nd build* up *11 components. Cabin top shells are subassemblies, 
later joined with forward fuselage sections. 


A lthough there are several ways of bringing together 
parts of an aircraft, Boeing devised a new and somewhat 
different type of production often referred to as multiline 
production. This system is predicated on the fact that an 
aircraft in its final form is extremely extravagant of space. 
Multiline represents the antithesis of the elongated single 

The divergence of methods- used by various manufacturers 
of large type aircraft reflects differences in production 
philosophy. In Seattle, the Boeing plant was designed 
specifically for quantity production of large four engine 
planes. In designing the building and laying out the flow of 
parts through the various stages of production, thought was 
directed to the fact thnt an aircraft of. any kind is compli- 
cated, and that the building of a military type requires the 
utmost of flexibility in manufacturing. 

Because every square foot of floor space represents a real 
investment, the most economical type of manufacturing 
would seem to be one which makes the best possible use of 
this floor space. In adopting this philosophy. Boeing has 
achieved an outstanding record of production in terms of 
pounds of nircraft per square foot of floor space and per 
worker. By keeping most of the operations under one roof, 
the flow of materials from raw stock through the sequence 
of manufacturing operations to the final finished airplane 
is considerably shortened. 

The chief ideas guiding the Boeing assembly plan arc: 
to delay final assembly until major assemblies of the Flying 
Fortress nearly reach the door; to provide all interior 
installations in the various assemblies before they reach this 
point; to compact more production in the factory by com- 
pleting major assemblies as separate units; and, farther 
back in the factory, to feed the major assembly operations 
with precompleted subassemblies. This is, in effect, the 
application of subassembly principles to major assemblies 


vhich are planned and designed to be built complete with 
sll installations and fittings accomplished, so that final 
assembly is the briefest possible work. While it is like 
prefabrication, the process involves even more — the precom- 
pletion of all major portions of the aircraft before these 
assemblies reach the final assembly stage. 

Source of all parts manufactured in the plant is in the 
extensive machine and forming shops spread across the 
rear. Raw stock and small ready made parts are stored 
along one side of the building. Opposite is the receiving and 
subassembly station for subcontracted outer wing panels, 
eontrol surfaces, engines, propellers, tires, etc. A wood shop 
manufactures plywood flooring, walkways, and ammunition 

The tool and die shop is located in a building adjoining 
the fabrication, subassembly, and assembly areas, and is 
equipped for rapid production of new tools. The tooling 
system is designed to keep pace with the continual flow of 
changes which pour in during production of any military 
aircraft. A new die can be in operation within two weeks 
of a change request. The philosophy has been to put tooling 
engineers in cooperation with design engineers who are to 
draw up proposed changes. 

Two things are accomplished by this, the first being that 
tool designs can be drawn up almost simultaneously with the 
engineering drawings; second, that changes will be planned 
with practical tooling in mind. This latter is a whole subject 
in itself, and much profitable work has been done to guide 
progressive design thinking. 

Modifications on current production are controlled as fully 
as possible in the block system of application, which allots 
certain changes to be applied with a definite serial number, 
with another group of alterations to begin on a later desig- 
nated serial number. This produces uniform ships within 
groups, which is preferable to modifications being strung 
out, with each successive plane a little different from its 

P A variety of crank and hydro presses ranging from five- 
tn seven-ton capacity turn out all the smaller formed and 
perforated parts, while heavy presses up to 5,000-ton capacity 
handle large sheet and heavy parts. Drop hammers have been 
practically eliminated, which has speeded production in some 
cases from two parts an hour to four a minute. Many parts 



Top *actioa of toll torrot. Two aectiona 
arc joined and installations completed 
before it is attached to plane. 


Characteristic dorsal ha is subassembly, 
later joined with rear fuselage sections in 


have been redesigned for this type of 
production, such as the tail gunner’s 
door, which used to require a jig, rivet- 
ing, and welding. Redesign for draw 
and form has eliminated 26 parts and 
considerable assembly time. 

A great advance has been made 
in retarding action of heat-treated 
dural. After forming, heat treating of 
a part causes some warpage. By 
putting the part immediately under 
refrigeration, the period of setting up 
is interrupted. When ready for use, it 
is removed from dry ice and put on a 




AVIATION, July, 1043 A \ 


IATIOX, July, 1943 








.. i 


restrike die which trues the form, and a short time after the 
heat treat sets up to maximum strength. 

Two of the nearly quarter million specially developed tools 
«re the automatic spot welder for making up large sheets 
from smaller sections, and a multiple hydro punch press for 


i the < 


ential stiffener 


wiring panels with colors and lines to mark the leads. 
Accomplishments are threefold : First is simplification of the 
process to make use of unskilled help; second is a finished 
product which requires a minimum of reaching and dragging 
back and forth in installation, the wiring being slapped into 
place all in a piece at the proper time ; and third is complete 
pre-testing by means of terminal plates which test every wire 
of the circuit before removal from the template. With over 
six miles of wire in 8,000 pieces, failures average less than 
three per airplane. This system has likewise been passed on 
to other manufacturers producing the B-17. 

In subassembly, tubing is shaped to necessary contours and 
flared, then terminals are prepared for connection. Other 
subassemblies include all the smaller components of the ship. 
Outer wing panels, all control surfaces, nacelles, wing tank 
doors, and ribs are subcontracted. Small frame parts for 
the fuselage are made up as subassemblies, ready to be 
assembled on the main floor. Cabin top shells, dorsal fins, 









stinger turrets, leading edges of wing inner sections, and 
bulkheads are all made in subassembly. An upholstery de- 
partment prepares insulation and inner covering for the 


There are five main divisions to the major assembly plan 
—wing inner sections, rear fuselage, forward fuselage, area 
where the two are joined, and final assembly of all parts just 
in front of the door. 

Both sections of the fuselage are fabricated in two-story 
jigs lined up across the rear of the floor as closely as efficiency 
permits, and it can be seen from the illustrations that 
although spacing is close, accessibility has nowhere been 
sacrificed. Actually, waste motion is reduced to a minimum 
because tools and materials are always within easy reach. 

The rear section is built in one piece. Previously fabri- 
cated bulkheads and dorsal fins come down to be joined 
with the structures. At the forward end of the rear section, 
provisions are made for the structural splices which will 
unite fore and rear sections. These consist of beam splices 
at top and bottom just under the skin. Sheet joints at these 
points are left unriveted until the two pieces are united. 
An additional horizontal plate attachment at bottom further 
increases strength of the joint. 

( Turn to page 309) 
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Fortresses 

By Douglas 

By GEORGE TULLOCH 

Aahtant Manager. Long Inc k Kant. Donglot Aircraft Co. 


Cooperating to lot America get there "fustest with 
the mostest", the BDV brotherhood has poured a 
wealth of ideas into the industry pool. Here is 
what Douglas brings to the manufacture of Flying 
Fortresses. 


I s PRESENTING what might be called a pictorial preview of 
the Douglas Aircraft Co.’s B-17F Flying Fortress plant, 
it should be emphasized that this article will cover only those 
methods, equipment, and systems created by the Douglas 
organization for the manufacture, quickly and in great num- 
bers, of this famous bomber. 

The excellent and proven design of the B-17 and the means 
for its manufacture conceived and developed by its designers, 
the Boeing Aircraft Co., and adopted by Douglas, have been 
covered before in these pages. But, because this article is 
c onfined to Douglas innovations, it should not be construed as 
an attempt to compare and appraise the values of the dif- 
ferent methods, machines, and manufacturing concents of 
these two companies. 

Chief source of this country’s high living standard is its 
ability to produce goods in endless variety, of unsurpassed 
quality, quickly, economically, and in volume unequalled by 
any other nation on earth. Among the many abilities of 
Americans that make possible such production is the inge- 
nuity by which different groups achieve similar or identical 
^"'meth” d W ' ,h wi'lely varying, sometimes seemingly oppo- 
Manufacture of the Flying- Fortress by Boeing, Douglas, 
and Vega is another example of this American talent for. 
achieving a desired result, but by widely varying, highlv 
individualistic methods. The Boeing and' Dougins systems, 
for example, might be called opposites. Where Boeing uses 
a very short final assembly line — several of them— Douglas 


s better than 


o the subject n 


e other 


of this 
tit steadily 


matter of opinion not pertinenl 

article. The end results of both 

produced in rapidly accelerating volume 

increasing efficiency in man-hours of hnmai. 

per ship. 

When we were asked by our government to double the 
city of this new plant and launch production of the 
looked upon the request as a challenge and an 
opportunity seldom afforded an industrial organization. Ir 
was an ^opportunity to create a factory that would includ. 
ideas representative of our entire accumulation of manufue 
luring expfR&ice, plus some that were still onlv theories 


B-17, 



Naturally, with a war in progress and the very life of the 
nation at stake, the American people were demanding n 
great volume of planes in record-breaking time. It was to be 
expected that under such circumstances we would make some 
mistakes. It is a source of considerable satisfaction to us 
that subsequent operation of this B-17 plant has proved that 
we made very few. 

Economy was the keystone of our plans, “economy” here 
being defined as the ability to manufacture a needed product 
in the required quantities, quickly, and with the least pos- 
sible human effort. Creating from scratch, as we did, in 
cooperation with the government, it was possible to decide 
whether capital investment or time saving would be permitted 
to dominate decisions. Under prevailing conditions, time 
saving was choseu, and we built accordingly. There is no 
question but that the facilities of this plant required great 
capital investment in plant space. However, the time saving 
■ Old energy conservation already achieved indicates the choice 

Throughout this plant the physical attitude of each work- 
ing position is as natural and energy conserving as it is 
possible to make it. Jigs, carriers, platforms, stands, and 
racks are designed and located to minimize the drain on both 
physical and nervous energy and thereby increase personnel 
effectiveness and goodwill. 



For* and aft fuselage section assembly lines parallel each other, 
with benches and electric and compressed air lines between. Elimi- 
nation of outside congestion of workers is illustrated in this unposed 
photo. Cradles seen^ under ^ front ends of aft sections (right) have 
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with the parts for which they ore responsible, and they see 
to it that proper quantities are on hand at all times. 

This constant watch cuts the need for large reserves and 
considerably reduces our inventory. But most important, 
because leadmen are responsible both for the maintenance 
of their working schedules and for having the materials with 
which to maintain those schedules, responsibility is clearly 
established and authority to meet it possessed. This arrange- 
ment has created a self-sufficiency that extends from the 
individual working positions or stations on up through 
departments to whole buildings. 

Supervision stems from a supervisor down through assist- 
ant supervisors to leadmen. Under each supervisor are three 
or more assistant supervisors. Under each of these are 15 to 
20 leadman, and each leadman has 20 to 30 production 
workers, about 70 percent of whom are women. 

Actual assembly of the ship begins in a more or less 
conventional system, with the various sections originating in 
stationary, tie-together jigs. With this initial work com- 
pleted, the Douglas procedure is first discernible as fuselage 
sections (for example) are lifted from the stationary jigs and 
transported by overhead crane to the head of parallel fore 
and aft section lines. There they are attached to carriers 
which travel on overhead tracks, through many stations, to 
the joining position in the last station. 
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Douglas-devised gantry drill, operated by man 
in foreground and another who aiu behind drill 
in background, quickly and accurately drills hun- 


By deliberately designing these lines long and with 
numerous stations we prevented crowded working conditions 
and thereby increased efficiency and added to worker com- 
fort. With only one, two, or three workers in a compartment, 
or outside of it, we can arrange lighting, for instance, to 
suit the needs of each worker instead of forcing some em- 
ployees to do their jobs under the handicap of shadow-s or 
insufficient light. This line was one of the first, so far as we 
know, to provide fluorescent lighting wherever it was needed, 
whether inside or outside, with temporarily installed fixtures 
that remain in place until they are no longer required. These 
fixtures also provide plug-in sockets for drills, electrically 
driven rivet guns, and other tools. 

By having the fore and aft fuselage section lines parallel 
we saved structural steel supporting colnmns and floor space 
and made one line of electric and air outlets and work bench 
spaces serve both. And at the end, fore and aft sections are 
handy for joining. 


' At first station la final lag of assembly line, outer wing panel is 
attached. At preceding station, landing gear had been lowered, 
allowing plane, removed from cradle, to roll backward on its own 


A small item, perhaps, but one of c nsiderable imp irtance, 
is the rule that line workers cannot carry tools into fuselage 
sections in metal tool boxes. To back up this rule, there are 
conveniently located tiers of shelves filled witn wooden 
tool trays which are assigned to workers and in which they 
lock their tools with their own or company-furnished pad- 
locks. It would be difficult to estimate the possible damage 
which this provision has prevented, hut it has been con- 
siderable. Corners of heavily loaded, metal tool boxes may 
very easily dent or otherwise damage fuselage sain alia olfier 
aluminum alloy parts, thns entailing costly, time-consuming 

About midway on the fuselage lines, the sections enter the 
paint booth, where still another Douglas-devised innovation 


Douglas system for building Flying Fortress uses long assembly 
lines, such as this final leg, where many working stations eliminate 
crowding, give small crews opportunity to develop high efficiency 
in their work 


saves time and provides worker eomfort and health protec- 
tion. To carry off excessive fumes, waterfalls are provided. 
Because both ends of the room had to open to permit entry 
and exit of the sections, these waterfalls could only be located 
in the side walls. Currents of air from ceiling inlets and 
suction from outlets below the waterfalls generate a center- 
to-ceiling-to-side-to-floor circulation that carries fumes and 
excess paint particles upward and toward the side walls, 
where they are deposited in the water-falls or exhausted 
through the outlet air ducts. So well has this circulatory 
system worked that the white paint of the booth's interior, 
including the floor, is entirely free of accumulations of 
camouflage pigment. So effective are these air currents 
(Turn lo page 313) 
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Frost spar and nacnllas or* |alnad in this Vega-designed jig. 


D evelopment of the “component breakdown” method of 
assembly to its currently high and steadily increasing 
efficiency is said to be the aviation industry's major 
Contribution to IT. S. manufacturing techniques. It is to that 
growing pool of industrial knowledge that the Vega Air- 
craft t'orp. contributes this brief description of the methods 
it has evolved for assembly of Flying Fortress bombers, 
from preassembled, structural, and skin-panel component 
breakdowns. 


“F ortresses” 
By Vega 

By H. E. RYKER 

Pre-assembly of structural components permits 
full utilisation of limited space and personnel with 
minimum of shill and training. 


When the government asked Vega and Douglas to join 
with Boeing in the manufacture of Fortresses, design, ma- 

were left to the individual concerns. The system developed 
at Vega might be described as a blend of the manufacturing 
philosophies of both Boeing and Douglas with numerous 
additions that are strictly our own. 

Methods for manufacturing the B-17 had. of course, 
been developed by Boeing, its designer, and many months 

immediately made available to us. But some of those 
methods differed from practices already well established 
in the Vega and Douglas plants. These companies, therefor*, 
began at once to evolve systems better suited to their respec- 
tive plant buildings, equipment, and personnel experience. 
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-ely upon subcontractor* for a large number of items. No 
itteinpt will be maile here to identify sources or to describe 
uethods that are common in all details to those used by all 
hree companies. Kather, this article will briefly cover only 
hose methods and systems created or adapted by Vega. 

The pre-assembled component breakdown system of assem- 
>ling airplanes has long been our manufacturing philosophy, 
tut participation in the “BDV” Filling Fortress program 
tas undoubtedly extended it considerably. Plant space has 
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These tires meet the Challenge of 

GLOBAL WAR IN THE AIR 


B.F. GOODRICH R 
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NTHETIC RUBBER PRODUCTS FOR AIRPLANES 



PRIVATE GEORGIE GREMLIN WENT HAYWIRE ON THIS 


CAN YOU SCORE 100%? 

(Pic* correct answer from a, b, and c) 


• The aircraft tire shown i 
' tion is . . . 

a. Streamline type. 

b. Low pressure type. 

c. Smooth contour type. 

This one h... 

a. Streamline type. 

b. High pressure type. 

c. Smooth contour type. 


i. Permits the tube to assume its proper contour 
within the casing and gets rid of wrinkles, 
i. Seats the flange. 

. Loosens the valve core. 

The Drop Center Rim has a well or depression 


II tires and tubes should be properly balanced 


a. Improper balance spoils the airfoil. 

b. Improper balance causes vibrations: uneven 

c. Improper balance endangers the plane's flight 
stability. 

^ Proper balance is achieved by . . . 

a. Weighing tire and tube carefully before in- 
stallation. 

b. Placing balance mark on tube next to red dot 
on tire. 

c. Consulting regulation balance charts. 


. It makes the rim stronger. 

>. It permits mounting and dismounting. 

. The increased air chamber increases carrying 
capacity. 

A valve fishing tool is used to . . . 

. Clean out valve stems, 
i. Locate lost valves at night. 

. Keep valves from slipping through valve hole 
during mounting. 

Locking rings should be properly seated before 
air pressure is applied because . . . 

i. Poorly adjusted ring can fly off and kill some- 
body. 

i- Poorly adjusted ring cuts into tire. 

. Poorly adjusted ring gives false pressure read- 


a. They’re apt to block the valve core. 

b. They cause serious tube checking or cracking. 

c. They cause unbalance, uneven tread wear, and 
may cause an injury beyond repair. 


WHAT IS YOUR SCORE? 

Each correct answer counts 10. 1-b. 
3-b. 4-b. 6-c, 6-a. 7-b, 8-c. 9-a. I 
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This is one of a series of maintenance quizzes prepared 
for ground crew trainees of the U. S. Army Air Forces 
Technical Training Command. It is our hope that this 
series will help all maintenance men get maximum ser- 
vice. safety, and efficiency from military, commercial, and 
civilian aviation equipment. 

B. F. GOODRICH AERONAUTICAL DIVISION. AKRON. O. 
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Koughly, the system assembles components and panels on 
balconies and lowers them to the main floor for joining on 
the final assembly lines. Carried to the extreme found neces- 
sary here, this erection of balconies has virtually created a 
building-within-a-building and has made it possible to so 
increase our production volume that the government has 
several times ‘'upped” the quotas originally allotted to us. 

Let us begin on consideration of Vega variations in For- 
tress manufacture in the wing department. Here, at the 
starting point of inner wing assembly, the method is 
“strictly Vega” in that neither Boeing nor Douglas uses it. 

First step in inner wing assembly comprises joining of 
the engine nacelles to the virtually bare, main or leading 
edge spar sections. With a spar truss placed on its side 
in a specially designed jig, two pre-assembled nacelles are 
seated vertically on it, critical points are established, and 
the assembly is firmly riveted in place. To save jig time, the 
final riveting and initial pick-up work are done after 
removal from this mating jig, while the joined assembly 
is mounted in a stationary holding fixture. With that work 
completed, the assembly is transferred to a dolly where 
additional pick-up of non-critical parts and equipment 
is accomplished. 

From the dolly, the leading edge section is transferred to 
the three-story master jig, where the inner wing section is 
assembled while in a vertical position, nacelles down. 

Three other sections of the inner wings are also pre- 
assembled in jigs where critical points are established. They 
are then moved to holding fixtures for pick-up work and 
preliminary installations prior to transfer to the master jig. 

Section No. 2 containing spaces for feeder tanks, super- 
charger door, and landing gear well, is placed on the lead- 
ing edge section and joined. Next the No. 3 
taining the main fuel 
Both of these sections 
second floor level of the 
or the trailing edge, c 


handling fixtures which are used to shuttle them to the 
first stations of overhead carrier lines. This fixture, too, is 
a Vega development. 

Inner wing final assembly lines — one for port and one for 
starboard sections— are similar to lines used by Douglas 
in that there are two of them side-by-side and they are 
of the overhead type that carry sections over a series of 
working platforms. They differ in that sections arc carried 
leading-edge-forward, instead of the reverse as at Douglas; 
only installation work is done in Douglas' 14 stations. There 
is no paint booth on the line, and camouflaging is not done 
until the ship is completed. 

A new feature of the work stands beneath these lines is 
inclusion of indirect or reflected light. Floor areas of the 
lines are painted white and kept clean. Fluorescent lights 
hang low below the assemblies with reflectors in the normal 
position so light is thrown down to the white floor. In what 
would otherwise be dark working areas, shadowless, even 
illumination “just like daylight” is the result Workmen 


Sen bar* Is per* laser wiaq llae, beginning at rear and 
progressing to engine installation in foreground. Orerpasa at far 
right is for pony truck transportation to serve storsge racks to be 
in-tailed on balcony. 
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In assembling pre-assembled skin panel 
tial stiffeners, stringers, and skin are rn 
rapidly on an Erco One-Shot riveting i 
rebuilt so large panels could be work' 
together in jigs before reaching the Erco i 
attached to a counter- weigh ted holding 
operator can move them arc-wise over i 
mandrel post. 

The fuselage nose section, made up of 
skin panels — two sides, top and bottom- 
in a hydraulically controlled vertical jig • 
because of its Indian tepee shape. A II 
“tepee” has two levels, where work goes 
outside simultaneously. After removal I 
nose section is mounted on a carrier that 
inverted V rails through four pick-up an 
stations. With places for workers both in 
of varying levels outside, the section mov 
the line and is ready for lowering to the 
emerges from the eighth station. 

Similarly, the radio operator's comparl 
(station 5-6) from pre-assembled akin i 


say they like it, and their production indicates that is true. 

A n example of pre-assembled component breakdown is 
best shown in the photos herewith which specifically depict 
the assembly of pilot's floor, sidewalls, and No. 3 bulkhead _ 
being riveted together, with the only thing in sight identify-'/ 
in'g the section as part of an airplane being the two control * 
columns already in place. To this structure are later added 
pre-assembled skin sections, seen awaiting use in nearby 
storage. All lines where these operations are performed are 
located on a balcony from which the assembled section will be 
lowered to the main floor, where it will be joined to other 


being done in a vertical jig of Vega design. Critical points 
are established in the base and through a frame in the upward 
end, which is attached to an overhead tram with an electric 
crane motor rigged so that women may readily load and 
unload it. After removal from the jig. the section is trans- 
ferred to a wooden platform where pick-up and installation 
work is completed. 

In several balcony pre-assembly departments, overhead 
storage of parts in racks suspended from roof supports 
makes possible full utilization of building space and more 
compact arrangement of the floor equipment. Overhead racks 
provide stock storage which in many instances is closer to 
point-of-use than would be possible with floor level racks. 

The aft fuselage sections, like other sections of this air- 
( Turn to page 318) 
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Meanwhile, however, parts machinery began to arrive, to 
be set up and put in operation in a section of the assembly 
building so that production could begin and the all-im- 
portant job of training thousands of workers could get under 
way for this new job. 

By the year’s end, long assembly lines were ready for 
continuous motion, instead of the intermittent operating 
method often employed. Fifteen days after the start of 
1943, the majority of the parts machinery was moved 
into the new parts plant, and through pre-arranged schedul- 
ing not a day was lost in the use of machinery. 

Material flow has, in many instances, decidedly reduced 
the distance a piece of aluminum travels from initial raw 
stock to final part of a finished B-24 — reduced the distance 
from 10 or 12 mi., the “travel” in some plants, to less than 
1 mi., all despite the enormity of the Fort Worth plant. 

Basically 'the flow of material is this : Raw stock enters 
one end of the building and goes out the other as part of a 
completed aircraft. This procedure, of course, is often 
broken down into several operations, so that the raw stock 
may be temporarily stored adjacent to its particular depart- 
ment, then flow across the plant through processing into 
finished parts stock — adjacent to its assembly station — then 
into the growing aircraft moving along the assembly lines. 
Other units, such as A & N stores, or government furnished 
equipment, move into separate storage areas near one end 
of the parts plant. 

As aluminum sheet, for example, is received by the 
parts plant on one of three depressed railroad tracks 
reaching far into the building, it is distributed along the 
raw stock storage area directly behind fabricating depart- 
ments for which it is destined, such as sheet metal, draw 
bench, tube bending, welding, and machine shop. Then, after 
uncrating and inspection, it is stored in racks near cutting 
machines of these departments. 

Flow of material through a department such as sheet 
metal and drop hammer is broken into a number of different 
paths. Nearly all aluminum first travels to shears. Then 
it may go to a skin-contour-forming stretch press that 
reduces the old operating time from 30 to 40 min. to a 


important men and material to the fighting fronts. Our 
first C-87 left the plant late in the summer— more than 30 
days ahead of schedule — and carried Wendell Willkie on 
his epic globe-girdling flight. 

Most aircraft plants, like Topsy, have “just growed,” 
spreading out as additions were needed to meet a rapidly 
expanding war program. Several years ago, however, Con- 
solidated Vultee, drawing on its 20 years of experience in 
construction of large aircraft, drew up plans for a completely 
new type of plant based on efficiency alone. Result is the 
Fort Worth plant, built by The Austin Co. as the largest 
windowless factory and probably the largest self-contained 
aircraft manufacturing plant in the world. 

Because of this very sire, though, one of the most impor- 
tant layout factors considered was the distance a part must 
travel while not in work. The time required for material 
or a part to reach one operation from another we call “dead 
time.” The plant’s 117 acres of concrete working space 
have thus been laid out to provide a minimum of material 
travel and, consequently, a maximum labor output going into 
the finished product through substitution of working for 
travel space. Wherever possible, workers’ benches are so 
arranged that parts may be handed from one to another. 

This type of planning has made it possible to keep the 
plant’s two assembly lines continuously moving, producing 
not only B-24 Liberator bombers, but C-87 Liberator Express 
cargo planes. In addition, part of one of the lines has 
inaugurated assembly line modification of B-24’s. 

When the plant was first occupied in Mar. 1942, there was 
no parts building; that was destined to come later. There 
was, however, one order: “Get into production.” 

Little more than a month later, utilizing parts and sub- 
assemblies from our San Diego plant to test the planning 
and feasibility of the assembly line, the first B-24 was rolled 
!rom the building and flown — more than 100 days ahead of 
-cbednle. It was soon apparent that our Fort Worth 
-sembly could readily outstrip its originally intended func- 
tion, which was assembly of bombers from parts to be sup- 
plied by a plant located at considerable distance in a north- 
ern state. So a parts manufacturing building was ordered. 


N ot so kaxt years ago, before war brought the need tyr 
thousands of airplanes every month, a factory manager 
could give worker Joe Doakes a few parts and tell him' to 
see that they got on a certain ship — perhaps the only plane 
in the plant. And Joe would see that the parts were put 
on the plane. 

But current demand for more aircraft in a month than 
the entire industry formerly produced in a decade has wiped 
out the personal touch in airplane building. 

Today, emphasis is on mass production — which means con- 
trolled material flow and proper planning of assembly oper- 
ations. Briefly, mass production is the timing of the flow of 
materials and parts so that a worker gets a specific piece 
at the split second he needs it for his particular operation. 
But this funotion doesn't stop with one worker — it is carried 
through the entire plant. The timing must be perfected 
from station to station. 

The Army Air Forces ordered immediate conversion of a 
number of B-24 components to transports in order to speed 


“Liberators” by 
Consolidated 


Vultee 


By GEORGE S. NEWMAN 

Manager. Fort Worth Dir., Consolidated Vultee Aircraft Carp. 

Controlled, fluid, production planning is essential 
to meet high production schedules for cargo-trans- 
ports as well as Liberator bombers required by 
both AAF and British Coastal Command. 
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Coming from mofiog fixture, fast-growing 
Liberator is placed in carriage for trip 
along continuously moving final assembly 


lombard ior's enclosure fnstalloflon is one of last operations of 
final assembly, to permit easy movement of personnel through plane. 
Note large platforms comprising part of carriage, complete with 
detachable table for foremen's reports and parts bin. These are 
seen just to left of castered ladder. 


plete as possible before the major assembly leaves its depart- 
ment. Such time-saving is especially noticeable in the nose 
fuselage operations, where a much greater percentage of wir- 
ing and other intricate interior installations, formerly done 
in final assembly, now are completed in the primary assembly. 

Further innovations crop up in the wing bucks, where skin 
and stringer panel fixtures have supplemented the original 
jigs in an ever-improving tooling program. Complete stringer 
and bulkhead assemblies made up in subassembly fixtures are 
dropped into the wing fixture. 

These mating jigs, unlike the spider-like arrangement com- 
mon to such fixtures, tend to give more rigidity as well as to 
leave more unimpaired working space about the wing and 

Just as the moving horizontal conveyor line has eliminated 


Partial view of world's longest double mechanized aircraft assem- 
bly lines at Consolidated Vultee's Fort Worth, Tea., plant. Pro- 
duction line at right is exclusively for B-24 Liberator bombers, 
fore part of line at left is modification line, while that to rear is 
for assembly of C-37 Liberator Express cargo planes. 


the necessity of transporting the wing center section to the 
mating fixture, the proximity of nose and tail assembly 
departments to the jig eliminates much travel and handling. 
The overhead cranes quickly and smoothly drop nose and 
tail fuselages into fixed positions in the jig, where these 
assemblies are held by straps. All chances of variation are 
eliminated. 

With mating of the nose fuselage, center section, and aft 
fuselage completed, the overhead crane lifts the mated craft 
from the fixture and places it on a carriage for its trip down 
one of the long assembly lines. The 28-ton planes move down 
these lines at 45-deg. angles, thus allowing the noses and tails 
to nest together, thereby gaining space for one extra ship out 
of every three put on the line. Experience with the big craft 
(Turn to page 321) 





“Liberators” by Ford 

By CHESTER S. RICKER 


Analyzing Hie fabrication and assambly methods 
employed at the much-discussed Willow Run plant, 
which is now held to be hitting production stride. 


W illow Run is more than a plant for building Liberator 
bombers. It represents the impact of two great, but 
different, manufacturing philosophies: The very flexible and 
easily changed methods common to the aircraft industry, and 
the rigid and fixed methods used on high unit production 
where designs can be frozen for a year or more. 

Willow Run is, as a result, like a child born under the 
constellation of Gemini, the "Twins” — trying to do two 
different things at the same time. " Entirely aside from the 
initial personnel training and transportation problems which 
naturally delay starting new production, Ford engineers 
and production men have had to re-orient themselves. 

For 20 yr., the key men have thought in terms of tre- 
mendous unit production — millions of duplicate parts a year 
and from one to five cars a minute coming off the production 
line. The reconciliation of two widely divergent manufac- 
turing viewpoints has been a tremendous problem for both 
Consolidated, who conceived this child, and Ford, who has 
fathered it. Under the stress of combat experience, the 
former has been forced, in womanlike fashion, to constantly 
change her mind about what was required and the latter, in 
fatherly fashion, has tried to satisfy every whim. 


Getting production started under these circumstances has 
been the task of both Charles E. Sorensen and Logan Miller, 
who have been the guiding hands in getting Willow Run 
launched. 

The difference in what has been done here and at other 
automotive plants converted to aircraft production can be 
summed up very quickly. Ford introduced manufacturing 
methods which were conceived out of 30 yr. experience in 
building auto chassis and bodies. Almost all other automotive 
air frame subcontractors took aircraft methods and applied 
to them as mueh automotive knowledge as they could. Now 
that Willow Run is producing, the entire manufacturing 
personnel has turned its attention to methods which will 
increase output. In one particular case, a complete rearrange- 
ment of the spar department and the use of new fools has 
increased production nearly 20 times with the same number 
of employees. 

Willow Run is just getting out of swaddling clothes, but 
growing fast. It should reach full manhood before the year 
has passed. 

In such a huge plant, where the assembly line distance 
from first wing parts assemblies to the airport doors is 
almost a mile, where the machine department is a good 
quarter mile long, and where the ship assembly bays are a 
clear 130 ft. in width and at least 36 ft. high, one would need 
to write an entire treatise on aircraft production methods 
in order to tell all the interesting details. 

Therefore, only the principles followed in plant layout, the 


Continuous conveyor typo furnace was de- 
veloped to handle necessary volume of heat 
treat work. Here workers load carrier which, 
rolling on overhead track, moves parts to be 
heat treated through furnace to quenching spray 
at other end. Rods, shown here as vertical sep- 
arators, can also be set in horizontally to serve 
as shelves for smaller parts. 


special fabrication processes, the unique Ford mixtures, and 
the method of coordination of these subassemblies on the 
final line will be given detailed consideration. 

Willow Run may be divided into three distinct manufac- 
turing units: One in which raw material is converted into 
finished parts suitable for subassemblies; a second where the 
fabricated units are put together in subassemblies; and last, 
the combination of subassemblies into the complete product. 
The latter is the line on which Ford-built bombers are 
constructed. The first two supply the parts for both Ford 
ihips and "knock-down” parts for other plants assembling 
similar ships. 

The plant area is roughly divided as follows 

Parts manufacturing area 19.0% 

Parts subassemblies 18.7 

Wing and fuselage assembly lil-2 

Ship assembly line 22.9 

inspecting and shipping 8.3 

Extra departments (stores, tool room, etc.) .11.7 

Note that each of the major division- represents roughly 
one- fifth of the total floor area. 

In arrangement, the plant follows Ford manufacturing 
principles: All material comes in at one end and the finished 
product flows out at the other. This has been modified in 
only one respect : Government furnished equipment, such 
as complete engines, propellers, instruments, and armament, 
are received and kept in separate bonded areas and included 
in the extra departments mentioned above. 

Raw material may be in the form of sheets, coils, wire, 
for gings, or cas tings, either finished or u nfi n is I ied,_d eliv ered 
hv truck or rail to a covered section of the plant where it 
can be unloaded by cranes where necessary. 

Receiving inspection is adjacent to the unloading dock; 
so, also, are the shearing department for sheet metal and the 
eold heading department for making rivets. 

■ Aluminum wire stock' for rivets is inspected as it enters 
the cold heading department, where millions of rivets are 
made each day: over 550 different sizes and types are used 
regularly. 




Oat Ford tochalquo applied to aircraft produc- 
tion ia use of Yoder rolling machines to form 
all angle, hat-aection, and other special shaped 

stock to length without slopping flow of strip 
through forming rollers. 


Typical spar drllllaq fixture in which web and 

and track support of drills allows them to be 
used anywhere on spar and assures holes being 
drilled square with work. 
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This Isometric sketch by the author gives 
details of nose fuselage mating fixture. 
Note straps (bolted to fuselage sides) 
which hold these sections securely in 
place during mating. Heavy standard hold- 


some cases, scrap loss is less than 10 percent due to this pre- 
planning with proper shearing: instead of squaring of the 

Die stocks are adjacent to the shearing and press depart- 
ments, so each order with dies and stock are drawn by the 
planning department and routed to the presses. Coil stock 
is routed by this same department to the slitting machines 
in the draw-bench section. Here again, by careful pre- 
planning, the big rolls can be cut with practically no loss of 
this critical material. 

Castings, forgings, and other parts requiring machining 
move directly to the machine shop from receiving inspection. 
Throughout the fabricating division, there is no back-flow 
of parts. 

As soon as parts begin to take finished form they are put 
on an overhead conveyor system almost a mile long, which 
picks up finished material from the press department and 
distributes it to the doors and hatches section, cowling, 
miscellaneous small parts, and nose assembly departments. 
This conveyor runs the entire length of the fabricating shop — 
np one side of all departments with stock, returning on the 
opposite to pick up completed parts, then twice through the 

The small-parts paint department has its own internal 
conveyor system, which reduces trucking and crane work 
and keeps every man on the job in his department. It also 
reduces to a minimum the amount of material in process. 

Some of the fabricating department processes are revolu- 
tionary in aircraft building, but old in making auto bodies. 
In forming bulkheads and other intricate parts from ST 
material, for example, not a single drop hammer or hydro- 
press with rubber draw dies is used. With one exception, 
all pieces — whether blanked or formed — are fashioned in 
big presses, single or double acting, most with air cushions. 
Steel is used on all blanking and piercing dies and on small 
forming dies. Large draw dies are made of a composition 
of cast iron to which some steel has been added. Hence, the 
parts are accurately formed at one stroke. Fitting or 


AH fuselage sides in varying stages of assembly. 
Same general procedure is followed here as in assem- 

are applied while side is still in assembly fixture. 


reworking parts on the assembly line is not tolerated, except 
where unexpected changes make it necessary until the dies 
can be corrected. The only exception is a very heavy spar 
plate that is too long to put in any available press. This 
is blanked out with an Onsrud router that runs on rails so as 
to reach every portion of this piece. A pair of templates are 
used so one blank can be set up while another is being 
shaped. The set-ups are on opposite sides of the track 
carrying the router. 

Most press-formed parts are heat treated. Quantities are 
not so great that dies cannot be held in the press while the 
parts are heat treated. Then they are re-struck immediately 
after quenching. With heat treated flat stock the parts are 
passed through Farnham Rolls for leveling. This department 
has a huge ice box into which parts are placed to retard air- 
hardening when they cannot be refabricated at one. 

To facilitate handling the amount of material being heat 
treated, a continuous type furnace equipped with a conveyor 
system was developed. Suspended from the conveyor are 
earners, made from metal lath which has a diamond shaped 
pattern — carriers which are like big rectangular boxes 
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^liberators” by Ford 



without ends. Three-eighths inch iron rods, each with one 
end bent at right angles to form a handle, are struck through 
these carriers. The rods can be put in vertically or hori- 
zontally to be used as shelving or vertical dividers. Big 
bulkheads, for example, are put in vertically; small ones 
are laid in horizontally. At regular intervals one carrier 
goes into the furnace at one end while another drops out at 
the other end into the quenching spray. To conserve space, 
the oven is overhead, each carrier being lifted before it 
enters the oven, and being dropped down into the quench 
when it leaves. Parts are inspected before they leave the 
press department and are then distributed via the continuous 
overhead conveyor. 



Ceeter wlaq mcMwws start down semi-final assembly line. Bomb 
bay parts are being installed in fixture in foreground, fuselage side 
panels at second, and mating with nose fuselage in farthest station. 


All stringers and formed shapes are made in the draw- 
bench department. The name “draw-bench" is really a mis- 
nomer here because the metal strip is compressed, instead of 
drawn out as when stretched through a die in real draw- 
bench forming. The material is usually reduced in section 
when drawn but is compressed when rolled. It is claimed that 
a shorter radius can be used in the corner of an angle when 
rolling and that thus a more rigid piece is obtained. Further- 
more, one set of rolls can be used for several thicknesses of 
strip stock so long as the angle radius is correct for the 
heaviest stock rolled. This saves set-up time and number of 
rolls required. Without stopping the rolls, automatic shean 
that travel with the stock cut each piece off to the proper 
length as it is formed. 

All rolled parts are made of SO stock and so have to be 
heat treated. The ovens have two chambers — the farthest one 
being the treating oven operating at about 925 deg. F. After 
about one hour treatment, parts are withdrawn into the 
nearer chamber, where they are given a “shower bath” quench 
for four seconds. 

After quenching, the stringers are often twisted, so special 
Ford-built machines which exert up to 35-tons pull stretch 
the parts about 3J percent and thus straighten and set them. 

Strippit punches used in Bath bendiug presses and Cin- 
cinnati brakes punch guide holes in stringers and other 
straight parts. These presses are set up in line and con- 
nected so that it is possible to punch accurately stringers 
that are more than 18 ft. long (the length of the biggest 
press) since the adjacent press can be operated simultane- 
ously to take care of the extra length. 

In assembling bomb bay doors, hand squeezers are used to 
rivet the roller guide brackets to the ends of the door while 
the skin is electrically spotwelded to the accordian section 
of the door. Chemical cleaning of parts to be electrically 
welded is the procedure throughout the plant, but on these 
doors a special nickel-silver wire brush scours the surfaces 
where they are to be spot welded. A special machine, odnpt- 
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What Nylon Can Mean to Airplane Tire Construction 

How this stronger, lighter material points the way to better Airplane Tires 



Nylon, in some important ways, is as far ahead of cotton or rayon cord for use in 
airplane tires as fluid drive is ahead of the old-time foot pedal gear shift. One way 
in which it is superior to either cotton or rayon is its great strength per unit 
of thickness. In the design and construction of airplane tires, this characteristic 
great possibilities. Yet, there are still unanswered questions, unsolved 
problems, unexplored horizons. 




Even before Pearl Harbor, “U. S." tires made with Nylon cord bodies 
were tested on military aircraft. These Nylon tires outperformed, in 
carcass strength and in ability to “take it," even the finest of the rayon 
construction which had been pioneered and perfected by the United 
States Rubber Company. The results of these military tests under actual 
service conditions confirmed beyond doubt what already had been 
found in the laboratory and on the highway. 


In 1939, DuPont announced Nylon to the public— a new miracle material, which 
among other uses could be made into the sheerest, strongest, loveliest stockings 
American women had ever seen. “U. S.” research men wondered — wondered 
since Nylon in stockings was stronger, sheerer, more resistant to runs, why it 
might not be also a stronger, lighter, more efficient material for tire cord than 
any previously used. With the cooperation of DuPont, they set out to see how 
this new substance would act as a substitute for cotton or rayon tire cords. 


It was natural for “U. S.“ to undertake this problem because for years 
“U. S.” laboratories had pioneered and developed rayon for tires and 
"U. S." factories had produced rayon tires for automobiles, trucks and 
airplanes. With this background of experience in related fields, a prac- 
tical -Nylon construction was soon developed. The earliest laboratory 
” tests indicated possibilities that a superior strength material for use in 
tire carcasses had been found — that stronger, lighter tires than had ever 
been known before could be built with Nylon cord. 


Then passenger and truck tires were built and tested on dynamometers. Hour 
after hour, day after day, these tires were run on the giant test wheels without 
a stop except for a periodic examination. Finally truck tires with Nylon bodies 
were put into high-speed service over scorching highways. In every lest these 
Nylon-built tires proved that they could outrun and outperform the best tires 
built of cotton or rayon cord. 





Many other tests have been conducted in the “U. S.” laboratories and In 
actual service. A six-ply Nylon tire was tested against an eight-ply rayon tire 
of identical air capacity. The results showed that although the Nylon tire 
was four pounds lighter and contained 1.7 pounds less rubber, it had a 25% 
greater strength rating than tile rayon tire. Problems have been met and 
solved. But still the properties of Nylon tire cord are not fully understood. 

United States Rubber Company research men are testing, experimenting, 
searching for answers that still lie ahead. 

With its lightness of body, its giant strength in relation to thickness. Nylon 
may well point the way to stronger, safer, lighter, far better tires for your 
airplane and for your automobile. Although known to the world only since 
1939, Nylon already has proved itself to be a substance of great value. 
But whether made from Nylon, from rayon, from cotton cords or from spider- 
web-thin steel, from synthetic rubber or from the natural milk of the rubber 
tree, “U. S.” will build better and better tires— as its technical men open up 
new methods and new materials to the America of tomorrow. 


UNITED STATES RUBBER COMPANY 

1230 Sixth Avenue • Rockefeller Center • New York 






U.S. Royal Airplane Tires and Tubes 
Are Pre-Tested for Performance 


Airplane lire, have lo be built to close tolerance, to 
fit into crowded nacelles, forks and struts. U. S. 
Royals are frequently taken from production, 
mounted, inflated and cheeked against specifications. 


Accurate instruments aulomalicallv record deflec- 
tion of every type and size of l). S. Royal Airplane 
tire. Copies of these deflection charts are available 


ONLY "U.S." HAS THESE EXTRAS 


1. TEMPERED RUBBER TREAD- A tougher 
resistant tread compound for airpla 

2. SAFETY-BONDED RAYON CORD-A ligl 


3. FIELD AIRPLANE TIRE 

field engineers in 
promptly available 







able to flat or corrugated sheets, was designed for this job. 

Taylor-Winfield automatic welders sew these pieces 
together at the rate of 45 spotwelds per minute, the spots 
being automatically spaced. 

All aluminum tubing for hydraulic lines is bent in one 
department, with all kinds of bending devices in use due to 
the lack of supply of any one kind. Today, more and more 
of the tubing is being formed in fiber-faced radius blocks 



after it is filled with Cerro-bend. This is preferred to bend- 
ing on a mandrel because the inside of the tube does not 
have to be cleaned of drawing lubricant after bending. The 
Cerro-bend leaves a clean tube when it is dipped in boiling 
water and the alloy has run out. 

The new spar assembly line is typical of developments at 
Willow Run today. Rivet hole drilling follows standard 
( Turn to page 362) 
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“Mustangs” by 


North American 



To tfco oiaio i par, outer and inner prr-nstembled portions of the 
leading ^edge “quarter" of ^ wing are added in lhi« jig, also the 


By RALPH H. RUUD 

Asst. factory Mgr.. Inglewood Plant. North American Aviation. Ik. 

North American was given 120 days to design and 
build the prototype Mustang — and did it. Then the 
company quickly set up a production line to matct 
and maintain the pace ot this achievement. 


T o attain its remarkably rapid production rate of P-51 
Mustangs, North American employs a component assem- 
bly technique calling for a minimum of “final assembly.' 
Equipment and accessories are virtually completely installed 
before the components are joined. 

There are five major assembly lines: Engine accessories, 
fuselage, fuselage tail cone, empennage, and wing-. A 
number of minor assembly lines turn out landing gear, pilot 
housings, fuselage fire walls, and the like. 

The Mustang laminar flow wing consists of two outer 
panels joined together without a wing center section. As > 
production component, it consists of four quarters: Bight 
and left leading edge sections, and right and left trailing 
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Assembly of leading edge sections is started in stationary 
jigs, with two or more parts being joined. These, in turn, 
are joined, step-by-step, until a substantial section is com- 
pleted. 

Spars, for example, start as short, pre-formed channel 
sections to which stiffeners and brackets are added. These 
are joined — an outboard to an inboard section — to form a 
leading edge or main spar. Then begins the addition of ribs, 
stringers, and skin, all done in stationary jigs. To the spar 
is added already assembled outer and inner portions and the 
main landing gear casting. Combined, these represent 
roughly 30 percent of a completed wing. 

When securely joined, the leading edge section of a right 
or left wing panel is attached to a floor carrier, the casters 
running on the floor itself, where it will move continuously 
through 24 stations of two legs of a line, to emerge with a 
major portion of its installations already in place, for joining 
to a trailing edge section. The latter, likewise, begins in 
jigs and is transferred to a floor carrier line, but this one has 


only one leg, ending at the joining jig for union with the 
leading edge section. 

The two “quarters" are removed from their carriers and 
literally “stuck” together in another carrier, in a vertical 
position with the leading edge held in the cradle of the 
carrier and the trailing edge resting on top of it. In this 
carrier, the stuck-together sections — they have not been 
riveted or in any way actually fastened together as yet — 
move into a master joining jig. where they become a right 
or left wing panel, as the case may lie. 

Upon emerging from the master jig, the now securely 
joined panel moves into the first of two legs of a continuously 
moving line containing 17 stations, where tie-together work 
is finished and installations are made. After emerging from 
a paint booth at the midway point (the right and left panels 
alternating on the line) they are joined before progressing 
back toward the starting point of this two-leg line. 

On this second leg, major installations are made, including 
the landing gear and the control stick mechanism. When the 
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floor congestion and prevents excessive breakage of tools 
and snarls of hose and electric cords that would interfere 
with the movement of the workers. The carrier casters run 
on the floor astraddle a single angle iron rail which guides 
them by means of a slotted extrusion of the frame which 
slides along the rail. Power is applied through a dragline 
with connecting links between carriers. 

One of the unusual features of the master jig, where trail- 
ing and leading edge sections of the wing panels are riveted 
together, is the accessibility provided. Critical points are 
established and the work is firmly held at the ends, overhead, 
and in the center at the bottom. There are no side members 
and very little framing in this jig. Workers can get close 
to each area and perform their tasks in normal standing or 
sitting positions. 

The final wing line, too, is of rather unique design. Here 
the carriers roll along the floor through a well between work- 
ing platforms. Although only 30 in. across, this well provides 
room for some of the workers to stand on the floor while 
others are on the platform. Work progresses on both top 
and bottom of wing surfaces simultaneously as the sections 
pass steadily through the stations of the line. 

Throughout the plant, which of course includes the wing 
lines, stock is stored adjacent to its point of use. There is 
no routine or paper work involved in obtaining it. The 
installer merely reaches over to the bin and takes out the 
part as he needs it. Production control responsibility ends 
with the delivery of parts to these point-of-use racks and 
bins. Responsibility for damage and stoek-on-hand is placed 
on the shoulders of leadmen and other supervisors. 

An example of the team work between designing and pro- 
duction departments, mentioned earlier, occurred recently 
when installation of certain hydraulic equipment was shifted 


ihe fuselage to the wing departments. Production found 
at it could do its work more efficiently if the location of 
rtain hydraulic valves and tubing could be shifted from 
c fuselage to the wing. Design promptly ordered the 
ange and found a place in the wing for the bothersome 
luipment. Similarly, the control stick installation, normally 
ude when the fuselage is in place on the wing, was shifted 
the wing department because this permits rigging of the 
leron by the wing department, a function normally accom- 
lished by final assembly. 

A point it might be well to stress here is that the layout 
the several departments adheres to a rule that the travel 
finished components is never far, generally not over 20 ft., 
fore the components reach tbeir next point of use. 

The wing department is laid out right and left of a hori- 
ontal center line, with leading edge work being done on one 
ide and trailing edge on the other. Both flow toward the 
nter. Pinal wing assembly line starts at this point and 
turns to it when the wing is completed. It is out through 
is center line, actually an aisle, that the completed wing 
trundled to the final assembly line for joining to the 

In the fuselage department, the breakdown of components 
carried to a greater extreme than is common in aircraft 
snufacture. The main fuselage section begins in stationary 
gs where the air scoop, bottom, top deck, and side panels 
.mall units, each growing by the addition 
assemblies until a completed component is obtained, 
instances with a major portion of its installation in 
dace. Here, too, the jigs are notable because of their wide 
pen design that permits the fullest possible accessibility, 
retaliations begin, as a rule, in the third or fourth step 
irough which such assemblies pass. The wide open design 
[ the jigs makes possible this early start on installation 

The tail section or “cone”, having few installations, starts 
1 a stationary jig and then passes through a short, four- 
ation line, the last one of which is for installations. Four 
f these lines, side-by-side, provide the necessary volume. 
Side panels, likewise, start in stationary jigs but are 
ansferred at an early stage to carriers on which they prog- 
ss through three stations before entering a paint booth 
(Turn to page 326) 


1 final assembly line. 












Mo«y iHcdlHH da* ubaiicmblltt are put through automatic 

riveters such as this. Handling is greatly facilitated by attaching a 
sling at both ends to a trolley on an overhead track, making the 
work exceptionally easy to shift both longitudinally and trans- 


“Avengers” 
Hv Eastern 

By HERBERT CHASE 

Many stations, oaeh with tow operations a» 
maximum break-down into subassemblies, help 
General Motors' aircraft division expedite produe 
tion of famed Grumman-designed Navy torpedc 
bomber planes. 


E verybody knew that a tough job had to be done who 
part of the fabrication and all the final assembly of th 
Navy’s Avenger torpedo plane were assigned to a plant cl 
the Eastern Aircraft Div., General Motors Corp. The Dir. 
sion's chief asset was a group of engineers and executin’ 
possessing a good knowledge of quantity production method- 
(though none had been in aircraft work) and plants, on 
of which happened to include a long high bay served by i 
crane. This latter was adaptable to the assembly of a plan 
having a fairly large wing spread. 

Engineers and production men were, and still are, keenh 
aware that aircraft manufacture presents its own ditBcul; 
problems and that it would not be easy to acquire the “knov 
how” quickly. This is especially true of a plane which i 
among the more complex types. Besides having to lean 
lessons in fabrication, it was necessary to triple personne 
and to train not only the supervisory force but the whole 
group of workers retained, plus twice as many more an 
possessed little or no factory experience, including a lam 
proportion of women. 

Naturally, the organization was greatly aided by Grim 
man Aircraft Engineering Corp., which designed the 
Avenger and already had it in production. Eastern’s super 
visors were given the benefit of Grumman skill and ever 
facility for learning how Grumman did the job. Just t 
naturally, efforts were made to apply the prior knowledp 
of quantity manufacture of Eastern’s organization, and ;r 
adapt it to the solution of the problems faced, where tha 
seemed promising. There is, however, a vast differenfl 
between the manufacture of a few thousand sets of autos* 
bile hardware per day (the prewar job done in the plan: 
here referred to) and the making of a relatively few larti 
and intricate planes in the same time. 

Fortunately, parts of the job were assigned to other Es« 
em plants. One plant took on the manufacture of wires 
Another is making the rear fuselage and tail surfaces, aci 
still another supplies tubing and electrical subassemblies 
The engines, turrets, struts, and many other component 
come from other suppliers. This leaves the plant here deii: 
with to fabricate the forward fuselage section and the eente 
wing section as the only large major units, but numeroffi 
smaller subassemblies are made and a host of other elements 
are received as small parts, complete units, or minor sub 
assemblies. 


Oh ef many ixtirn which bold such parts as ribs and longett* 
in position while they are drilled. Drill jig at left is about to h 
set over fixture after re m ai nin g skin section is applied. CletoK 
subassemblies, ready for riveting, are in background. 




Most of the plant considered here consists of alternate 
high and low bays, none of which could accommodate a large 
assembled plane. As some bays were not high enough for 
building an entire fuselage, the main assembly line follows 
high bays, with the intervening bays being used partly for 
storage, for making and repairing tools, and for the assembly 
of small units and parts. These areas are as convenient as 
possible to the points where the units built are needed in 
the final assembly. 

At the end of the fuselage assembly line, the fuselage 
enters the wide crane bay and receives its wings, among 
several other major parts. Because of the height of the 
fuselage and the need for doing much work above wing 
level, high bays are equipped with fixed balconies along the 
edge of which the fuselage, on a wheeled dolly at floor level, 
is advanced. This makes it easy for workers to enter the 
cockpits at a high level and to do many jobs which other- 
wise would require high and bulky scaffolds. Others work 
from floor level. This arrangement facilitates the supply of 
small and medium size parts which are needed at both levels, 
and gives bench space for certain operations which cannot 
be done in pre-fabricating departments. Many small parts 
needed in assembly work and all tools for assembly opera- 
tions are kept in bins, racks, or lockers on both levels. 

Remaining portions of the plant, comprising about half 
its area, are given over to basic fabrication and building of 
two large and several small subassemblies, as noted above. 
Such departments as the press room, router department, 
hammer room, welding department, anodizing, heat-treat- 
ment, and painting departments take about one-fourth of 
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Caitvr wing tectloas are assembled in several rigid fixtures such 
as shown. One important locating point is at hinge forgings 
through which pin is passed to hold parts in correct relation to 
fixture lugs. 
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abassembly 


ip ported 


As far as possible, assembly lines are set up for a regular 
progression from station to station anti so that progression 
is toward larger and larger assemblies. Most smaller assem- 
blies are shifted from station to station by hand, as they 
are light and the distances small. Racks for small banks 
of parts are provided between many stations so that any 
unforeseen delays at one station will not result in stoppage 
at following stations. Most large subassemblies are shifted 
to the next fixture on dollies, but where necessary trolley 
rails are provided for shifting from fixture to dolly. 

Assembly of the major fuselage units is effected in a 
series of large splicing fixtures which occupy much of one 
high bay. The major locating points on these fixtures are 
supported on concrete piers and are checked for alignment 


by transit before each major assembly is started. Included 
in this assembly are the forward fuselage (to which a fire- 
wall built in another plant has been added), a center wing 
section, and a rear fuselage, the latter also coming from 
another plant. 

The primary work done in these large assemblies 
splice these sections together. When completed, the assem- 
blies are lifted by power hoists and are set into dollies 
are wheeled along a guide rail paralleling the fixturi 
When in the dollies, the assemblies undergo Navy inspection 
and any faults are remedied before the assemblies are cleaned 
of chips and advancd into a closed spray room for paintii 

The dollies, which differ from those employed by Grumm 
and do not include any scaffolds, are advanced parallel 
the axis of the fuselage and have four wheels which r 
on guide strips, except on turns. There the guiding is do 
by the center floor chain rail, the dollies being attached to 
the chain when they issue from the paint room. Dollies 
essentially, long narrow platforms about a foot above 
floor. Fastened to the platform frame are four uprighls 
which support the fuselage at four points, two near ' 
forward end and two on a bar passed through a transv 
tube built into the tail section of the fuselage. 

Each dolly has numerous air and electric outlets to wi 
portable power tools and lights are connected. These 
tapped off through lines fastened to the dollies, and then 
are flexible connections between the dollies, so thi 
whole row at each side of each high bay is fed in 
Leads for these lines are swung overhead at the center of 
each bay, and the foreman in that bay must see thal 
are plugged in and disconnected within a certain marked 
distance. As conveyor motion is extremely slow, connections 
do not have to be changed often and there are alwi 
least two feed lines connected, except at the instant of the 
shift. As only one line is shifted at a time, the dollies 
never without power. Leads are supported from overh 
and thus are kept off the floor. 


es are so guided that the fuselage follows along the 
balconies, the low point of which just clears the top of the 
,iub ends of the wing center sections. This makes it easy 
emblers who work from the balconies to enter either 
cockpit or to reach a platform which projects beyond the 
firewall at the front end. Each balcony has rope railings 
which are detachable in short lengths and which are replaced 
the fuselage passes a given point. 

Much of the work, especially in the bomb bay, is per- 
ned by employees at floor stations and is done from the 
i, dollv platform or from small one- or two-step movable plat- 
(Turn to page 326) 
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Huick Practice in Machining 
P & W Cylinder Heads 


In its wall equipped plant Buick has put to qood use all the latest and 
best methods obtainable from past experience by Pratt & Whitney. 
Combined with the study and efficient execution of their own engi- 
neers, Buick's production flows from a finely tooled, up-to-the-minute 
center of precision manufacture. 


It is probable that nowhere in the 
J. world is there a finer or more modern 
plant for building aircraft engines than 
that put in operation by the Bnicb 
Motor Division, General Motors Corp. 
In planning and equipping the plant, 
Buick engineers studied the excellent 
facilities in Pratt & Whitney plants and 
sought to make the most of the latest 
machines available, just as P & W engi- 


By HERBERT CHASE 



coolant is supplied to them. 

In nearly all operations here de- 
scribed, carbide-tip tools are used, ex- 
cept for the drilling, tapping, and 
reaming, as they permit of rapid and 
accurate work and tend to minimize 
time ont for sharpening and resetting. 

In a subsequent operation, eight 
threads per inch are cut on one diam- 
eter of the bore in a Hall planetary 
thread milling machine. This provides 
a Class 3 fit with the male thread on the 
cylinder barrel when the latter is later 
assembled to the head. Following this 
threading, the head is clamped under 
air pressure in a fixture which seals the 
bore and the ports against rubber, after 
which water is forced in under 500 psi. 
pressure. If there are any pores in the 
casting, they are revealed in this test 
and the casting is scrapped. Sound 
castings are advanced to a Natco hori- 
zontal drill, in which intake and exhaust 
valve stem and valve seat holes are 
drilled, reamed, and counterbored. 

A Foote-Burt drill press having two 
heads placed at the required angles is 
employed to machine the seats for inlet 
and exhaust valve springs, using a hol- 
low mill and a facing mill. For this 
operation, the head is clamped in a 
special fixture, as shown in Fig. 2. 
After making the roughing cut, the 
fixture is indexed through 180 deg. and 
the second spindle makes the finishing 
cut, holding plus or minus 0.002-in. 
dia. limits and plus or minus 0.005 in. 
on depth. 

Holes for rocker arm shafts are 
drilled, reamed, spot faced, and back 
spot faced (the latter with a cutter 
placed inside) on a Leland-Gifford 
.mgle-type drilling machine. Another 
machine of the same make, but having 
i single spindle, is used with a formed 


end mill to machine faces on the out- 
side ends of rocker shaft holes. 

To face both rocker boxes at the same 
time, the head is mounted in a fixture on 
the bed of a Milwaukee miller and 
passed under a pair of inserted blade 
end facing cutters set on separate 
spindles, each inclined to cut at the 
required angle, as shown in Fig. 3. This 
setup doubles the maehining rate 
attained in other machines with only a 

To drill, ream, spot-face, counter- 
sink, and tap spark plug holes, a Natco 
drill press having five spindles is em- 


ployed. It is equipped with a special 
fixture arranged to index around to six 
stations, one of which is for loading and 
unloading. As shown in Fig. 4, the 
fixture has swinging arms with latches 
and screw clamps for fastening the 
work, and indexing is done with a 

buttons. Another press of the same 
make is employed to drill, ream, and 
tap certain holes around intake and 

A Cincinnati-Bickford drill press is 
applied with a fixture indexing about 
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New Process 

Simplifies Template Reproduction 
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uses 


Vickers Hydraulic Equipment is 
used on many of the most modem 
airplanes. The Grumman “Avenger” 
Torpedo -Bomber illustrated here is 
representative. 

Vickers Hydraulic Controls are high 
pressure oil hydraulic controls that 
are so widely used because they do 
the job dependably, smoothly, and 
accurately. . . no matter how severe 
the service. They are insensitive to 
shock and vibration yet light in weight 
...easy to adjust... admira- 
bly suited to aircraft needs. 


VmtiTj 

Incorporated 
1462 OAKMAN BLVI). 
DETROIT • MICHIGAN 


VkkIrs 

HYDROMOTIVE 

CONTROLS 




ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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Citawoy sketch of Irllal.'i Spiffrt IX, powered by Roll* Royce Mn 61 
engine, reveal* slrnclnnl and armament details ol powerlnl new fighter, Armament 
consists ol four AftWalibrc maebine guns, two ol which are at i and loo 20-mm, 
cannon, one shown at It, Carburetor air intake is at engine mount at I), Oil 
lank is at F, and engine coolant lank at F. Behind engine II is Iwo-stage super- 
charger II, just ahead ol firewall / and Id tanks I and K having combined 
capacity ol 85 gal. landing gear control is at L. Engine coolant radiate is^at if. 

radio Q. 





'. . .THEN BACK TO YOU 

When peace comes . . . — Aeroquip, war-tested in aircraft oper- 
ations from the Arctic to the Sahara to the Solomons, will return 
from war work and open new horizons for industrial and chem- 
ical uses of liquid-carrying lines. Plan ahead — write now. 


b^\eroqlIip 

HOSE LINES °r T A T f£ 


AEROQUIP CORPORATION, JACKSON, MICH., U. S. A. 




"Hangovers"— physical or menial— make no dif- 
ference when using a Visual Gage, Multichek, 
Precisionaire, Electrichek or other Sheffield pre- 
cision gaging instrument. Mechanical skill built 
into these gages eliminates the need for "top 
performance" individual skill to precisely and 
accurately inspect parts to "tenths". 

Sheffield precision gaging equipment eliminates 
"human" error. Write for new Folder No. 43-1 
and name of Sheffield Engineering Representa- 
tive in your vicinity. 


. . . and costlv! 



SHEFFIELD 


CORPORATION 


5HEFFEL 
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ROMtC PUMP COMPANY • ELYRIA, OHIO, U. $. A. 

Manu/acturara o t Aircraft Putmpa and Accaaaor/aa 


BUY WAR BOBOS * 
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Buna-S: The word buna was first used in Ger- 
many. "Hu'* is the first syllable of butadiene. 
“Xa" eiinies from natrium, the classical name 
of sodium, which was originally used as a cata- 
lyst in the polymerisation of butadiene. The 
letter S stands for styrene. Buna-S is a co- 
polymer produced by the polymerization of 
approximately three parts of butadiene with one 
part of styrene. 

Butadiene is a gas at normal temperature 
(above —5 deg. C or 23 deg. F.). 

Buna-S is the synthetic most similar to natural 
rubber in processing and performance charac- 
teristics. It may be vulcanized with sulphur and 
rubber accelerators and cured to hard rubber. 
Its resistance to atmospheric deterioration is 
comparable to that of rubber, in fact is slightly 
higher. It may be used to replace rubber in 
most applications, though it must be remem- 
bered that comparatively little has Wen made 
in this country and experience in the compound- 
ing and in use of hunn-S has been limited. 

To bring nut its best physical properties, 
hunn-S must be compounded with a black pig- 
ment. Properties of the pure gum stock are 
interim*. Inclusion of carbon black means that 
all buna-S products will be black. 

Plants for production of hunn-S are in opera- 
tion and more are being built to be operated for 
tiie government by the U. S. Kubber Co., Fire- 
stone, Goodrich, and Goodyear. 

Baaa-N: The buna-X synthetic rubbers are co- 
polymers of butadiene and acrylonitrile, or vinyl- 
cvanide. The X refers to the nitrile or cyanide 
radical. 

Buna-X types include the following: Perbu- 
min, by Standard Oil Co. (Xew Jersey) and the 
Firestone Tire and ltuhbcr Co. ; H Ill'll r, by Hvcar 
Chemical C'o., owned by Phillips Petroleum Co., 
and the B. F. Goodrich Co.; Ckemigum, by 
Goodyear Tire and Rubber Co.; Thin knl PD 
(but not the other Tliio kola), by Thiokol Corp., 
associated with the Dow Chemical Co. 

Although the buna-X's are similar to rubber 
in lieing vulcanized with sulphur and rubber 
accelerators and curable to hard rubber, they 
differ from rubber in other processing charac- 
teristics and in some operations are more difficult 
to handle. They have good oil resistance, but 
their resistance to light is inferior. 

The buna-X types have been produced in this 
country for many years and quantitatively have 
been next in importance to the neoprenes. Sup- 
ply is still limited, however. 

Buna-X types have been used in oil and gaso- 
line hose, tank linings, packings, gaskets, print- 
ers' blankets, rubber covered rolls, and- in many 


other applications where resistance to oil is 
important. 

Neoprene: This prodnet, a co-polymer of 
chloroprene, was introduced by the ilu Pont Co. 
in 1932 under the name Duprenc. It was the 
first commercially successful synthetic rubber. 

Xeoprene is a good general-purpose rubber. It 
has good resistance to chemicals and oils and 
excellent resistance to heat, air, and light, in 
fact, it has better light resistance than any other 
rubber. An important quality of neoprene is 
its flame resistance, and for this reason it is nsed 
as an outer sheath for electrical insulntion, al- 
though its electrical properties are lower than 
those of natural rubber. 

However, neoprene is less like rubber in some 
characteristics than the bunas and butyl. It can- 
not be broken down or plasticized by milling 
without the use of plasticizers, because so much 
heat would be generated that the stock would 
stiffen up or cure up on the rolls. It does not 
require sulphur for vulcanization and cannot be 
cured to hard rubber. 

Even though the du Pont Co. has greatly ex- 
panded its manufacturing facilities, neoprene is 
still under strictest rationing and may be sccurrd 
only for militarv applications under the alloca- 
tion by WPB. 

Xeoprene has been used in oil resistant hose, 
belting, gaskets, sheet goods, tubes, tape, fab- 
rics, footwear, latex tank crash padding, bar- 
rage balloons, fuel cells, cements, truck and bus 
tires, and inner tulles. 

Batyl Rubber: Cnlled the “ace in the hole'* in 
our synthetic program, butyl rubber was de- 
veloped by Standard Oil of Xew Jersey. Flrxon. 
a modification of this type, is called "bathtub 
butyl" because it can be made with comparatively 
simple equipment. 

According to present indications, butyl rubber 
can be produced quickly at low cast from abun- 
dant materials and can be used to replnce natural 
rubber in many applications, although so far 
it has not exhibited the qualities of liuna-S. 

Butyl rubber is a polymer of isobutylene and 
small quantities of other diolefines, such as iso- 
prene or butadiene. Isobutylene is a gas at 
ordinary pressures and at temperatures above 
— (i deg. C. (21.2 deg. F. ) It is produced in 
quantity as a byproduct in petroleum cracking. 

Processing characteristics of butyl rubber are 
comparable to those of natural rubber, hut it 
has less adhesion and a much longer curing time. 
Butyl may be plasticized by milling with plas- 
ticizers ami vulcanized with sulphur and rub- 
ber chemicals of the ultru-aecelerator type. 
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natural rubber. 

The impermeability of butyl rubber to gases 
is excellent, and partly because of this butyl is 
resistant to mustard gas and is one of the few 
materials resistant to Lewisite. 

Butyl may be used to advantage in applica- 
tions where resistance to chemicals and oxidation 
is more important than such properties as tensile 
strength and resistance to cold flow. 

The Thiokols: Types A. B, and FA of thiokol 
differ in processing and performance character- 
istics from natural rubber and from other com- 


mercial synthetic ruhhevs. (Thiokol RD must 
not be confused with this group.) 

Generally speaking, the thiokols have excellent 
resistance to deterioration and better resistance 
to aromatic hydrocarbons than rubber or other 
synthetic rubbers. They do not possess as good 
physical properties as natural rubber or other 
synthetics, particularly as regards resilience,’ 
tensile strength, and resistance to cold flow, abra- 

Where resistance to deterioration is more im- 
portant than physical properties, as in paint 
spray and solvent hose, oil resistant hose, certain 
packings and gaskets, printers’ blankets, and 
tank linings, the thiokols have been successfully 
substituted for natural rubber. 


Comparative Properties of Synthetic Rubber Types 
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Practical pointers to help 
you compare sources for 
aircraft plywood— and 
to improve the service 
and quality you may be getting 
on this important war material! 


itility to prt<ucot 


Within the past year Crescent has become one of the 
largest producers of aircraft plywood, and is con- 
verted 100% to this product. Today Crescent serves 
most of the large users in the industry. Several 
factors contribute to the enviable production capacity 
and record that makes this possible: strict production 
control; excellent equipment of the most modem 
types; a shorter manufacturing cycle: 
exclusive and original plant methods; 
veteran supervisors and ample skilled 
labor; systematic line production flow; 
“on-the- ground” integration of manage- 
ment, engineering and operating depart- 
ments; close familiarity and cooperation 
with prime and sub-contractors and 
their problems. 


rescent 


Wfcul is the ■tulttlint't bushgnuuU? 

Crescent Panel Company is one of the oldest 
plywood producers — in fact, one of the two 
companies that made aircraft plywood in the 
first World War. Crescent was the first 


of Sheet Phenolic 
this country. This 
sheet phenolic for th 
gained invaluable “ki 
be secured over-night. 


Resin and brought i 


ifMur’t quility wilnl? 


Crescent has had the highest classification 
rating on quality control for the past year. 
The inspection methods that account for this 
keep difficulties in the field extremely neg- 
ligible. At Crescent, each sheet of veneer is 
individually inspected prior to the first opera- 
tion. There are four other inspection points 
before gluing. After gluing, each panel is 

being run — approximately five times as many 
as specifications require. In addition to these 
steps, a resident Army Air Force inspector is 
on hand to make an additional inspection 
whenever a customer requests it. 


5 . 


Hew llttiHi ire tin wfl't tptnlint? 


Crescent is big enough to handle very large 
orders, yet small enough to give efficient 
service on smaller orders or special require- 
ments. The organization is compact and 
accustomed to making rapid decisions and 
moving quickly. The sales, executive, engi- 
neering and plant offices are at the factory. 
Crescent can, and does, move fast to eliminate 
any possibility of failure or delay on any 
customer's production line. This advantage 
of flexibility is vitally important to users of 
Crescent plywood when emergencies occur. 


the country’s larger producers of 
veneer is directly affiliated with 
t Panel Company, and contributes its 
mtput to Crescent plywood. In addi- 
rescent is located in the heart of the 


veneer country. The 
advantageous in assurir 

transportation delays. 


inating costly 


Hew rtwl th« yrodz«T’» ability to qeliwr? 

After all, your main interest is, “Can I get 
the type of plywood I want when I want it?” 
. . . The reply is “YES”, at Crescent. The 
answers to the preceding questions here help 
to explain why Crescent has the ability to 
deliver. Perhaps they will give you a yard- 
stick for evaluating the present service and 
quality you get on plywood . . . We’ll welcome 
an opportunity to help you at any time — 
whether you send an order or just want 


Crescent Panel Company ( Incorporated), Louisville, Ky. Completely finished aircraft parts are 
fabricated by an affiliated company: INDIANA VENEER & PANEL CO., NEW ALBANY, IND. 


Ftinel Company 

■AIRCRAFT PLYWOOD FOR OVER 23 YEARS 




THE LOUIS ALLIS CO., M I LWA U K E E, W I S. 
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Sfteufo fy Home —Louis Allis 



The day of trying to use a standard motor for a special job is over. Machinery designers have learned that it is 
much more efficient and economical to obtain a motor with exactly the electrical and mechanical characteristics 
required to perform a specific job than it is to try to doctor up a standard shelf motor to do the job. 

Above are shown several typical examples of special motors recently built for some of our customer friends, the 
details of any of these will gladly be sent to you upon your request. 

For over 40 years we have been developing special motors for special jobs — our engineering development 
department has a wealth of experience along this line — it is at your disposal. No matter what your electric motor 
problem or requirement we sincerely believe that our engineering development department can serve you to 
your decided advantage. We solicit your inquiries. 


^ — — r ^ 

SUBCONTRACTORS 

SECTION 


CMP Forms Facilitate Allotments 
Of Materials to Subcontractors 



ADDRESS? 

Let us know so that we can keep 
copies of Aviation coming promptly. 

TO: Circulation Dept., Aviation 310 West 42ad Street, New York. N. Y. 

Old Address 
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... Manufacture 


Production of parts for 
assembly line manufac- 
ture demands skillful co- 
ordination of design, 
engineering and manu- 
facture. 

For, as each part ar- 
rives on a distant aircraft 
assembly line it must 
mate with another part, 
or parts, often produced 
in a second or third plant 
many miles distant. 

This mating of our 
parts with the workman- 
ship of other manufac- 
t u r e r s is ever-present 
with us ... is our goal as 
we fabricate welded 
tubular assemblies and 
intricate, high tensile 
strength forgings for 
many American aircraft 
manufacturers. 



AIRCRAFT 

mECHflnics me 


Dailgnan— Cngiaanrs— Mannfactnrari 

Colorado Spring* Colorado 


THE LOUIS ALLIS CO., MILWAUKEE, WIS. 
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WHEN JOHNNY COMES MARCHING 



# Results in war plants throughout America 
prove that Lyon Production Equipment and Lyon 
Storage Equipment can contribute a lot in the 
battle of production. 

They help get more man-hours out of present 
floor space, workers and machines by speeding 
up handling of tools and parts ... by providing 
the protection and efficient working conditions 
the workers need for top efficiency ... by reduc- 
ing accident hazards, loss of and damage to vital 
products and tools. 

LYON METAL PRODUCTS, INCORPORATED 

Central Off isos: 5807 Madison Avanun. Aurora, Illinois 

Branch** and Distributors in All Principal Cities 


METAL PRODUCTS, INCORPORATED 


tics originally planned for the produo- 
non of curtailed items can he readily 
converted to the production of items for 
wim'h demands are more urgent.” 
Among recent conversions cited were : 
Ammunition manufacturers turning to 
production of aircraft engine parts and 
inst-uments; gun shops converting to 
production of aircraft landing gear; a 
plant built to make tank armor turning 
to production of engine cylinders; tank 
fabricating facilities being used for con- 
struction of airframes; and a plant 
bndt to make recoil mechanisms chang- 
ing over to build aircraft landing gear. 


Men and Machines 
Available for War Work 

Production facilities — plants, precision 
tools, and skilled operators — are avail- 
able to fartbor the war effort. To brltf 
prime and subcontractors together, 
AVIATION offers this clearing honsn of 
information. Addrnss Inquiries, with ref- 
erence to accompanying key nnmber, to 
AVIATION. 330 W. 42nd St.. New York. 

Electric Assemblies S-151 

West Coast company is expanding 
"facilities to specialize in electrical sub- 
assembly work for aircraft and instru- 
nielft manufacturing. Especially listed 
is work such as: Assembling and wiring 
interphone boxes ami aircraft panels; 
assemblies for wiring installations, etc.: 
assembling radio and other cables, in- 
cluding Ilex-conduit; assembling and 
wiring relay and junction boxes; and 

Through a newly developed mock-up 
process, the lugs in many instances will 
be applied to the free end at the exact 
specified length, saving time in installa- 
tion. The company points out thnt, at 
present, it cannot stamp out the ma- 
chine parts. It will rely on the prime 
contractor to supply them or have the 
machine work done by an outside eon- 


Precision Metal Parts S-152 

New York City area machine shop, 
established 20 yr. and which did auto- 
motive parts work prior to war, since 
then has successfully handled three sub- 
contracts, two on Navy items, one on 
Army. On latter it was credited for 
excellence of work. Plant now has open 
time for work on small precision metal 
parts, in which it is experienced to 
tolerances of 0 . 001 . Equipment includes; 
I s in. x 10 ft. Bridgeport lathe with 
compound; two 14 in. x 34 ft. Reed 
lailies; two 10 in. x 4 ft. Atlas precision 
la lies with turret attachments, collets, 
collet bars, etc.: 16-in. Ohio simper; 
*- Garwin milling machine: Model L. 
medium Bendix boring mill; 10-ton 


SUBCONTRACTORS 

SECTION 



hydraulic arbor press; Black & Decker 
drill press to t in. capacity; floor-type 
Delta precision drill press to J-in. 
capacity; 150 amp. Lincoln arc welder; 
power hack saw; riveting machine; 
valve refacing machine; gas and electric 
soldering equipment; paint spraying 
equipment; bench grinders; center drills, 
reamers, taps, dies, etc.; lapping plates, 
surface plates, dial gages, micrometers, 
etc. 

Tool Making Equipment. .. .S-1 53 

Southern California tool company 
has following equipment available : Two 
16 in. x fi ft. South Bend pedestal-drive 
precision lathes, complete with taper 
attachments, chucks, tool holders, and 
equipment; three lathes, 16 in. x 6 ft., 
11 in. x 5J ft., and 9 in. x 4 ft, respec- 
tively, of South Bend motor-driven pre- 
cision type, complete with equipment : 
14 in. x 6 ft. Rockford precision lathe, 
complete with equipment; 9 in. x 3 ft. 
South Bend precision bench lathe, max. 
collet J in.; *4 Jones & Lnmson uni- 
versal ram type turret lathe, geared 
head, complete with liar feed automatic 
die head master collet, collet pads, tool- 
ing, chucks, and regular equipment. 
Screw machines include; Two Hardingc 
2nd operation hand screw machines, 
push-out type, and fonr Hardingc 2nd 
operation, draw-in type. A Nichols 
hand milling machine with equipment 
and Bansch & Harris 16-in. shaper are 
also available. Hammers include 4-in. 
belt-driven Bradley; *4 Nazel power; 
and 600# Billings & Spencer .drop 
hammer, complete. Drill presses inetude : 
17-mi Delta floor type; Walker-Turner 
tapping attachment ; Walker-Turner 
floor type, and 4-spindle Progressive. 
Total of 15 grinders of various types 
are also available. Heat treating equip- 
ment includes: Three gas forging fur- 
naces; automatic electric liquid furnace, 
temperature range to 2,400 deg. F.; gas 
beat treating cyanide pot; bench fur- 
nace, and Despatch automatic gas draw 
pot. Inspection equipment: Model 4-PH 
Rockwell Hardness tester, complete 
with standard equipment and diamond 
point; dial comparator; microscope 
comparator; and Magnuflux machine 
with demagnetize!-. Miscellaneous units 
are: Tumbler; Fairbanks Morse count- 
ing scale: welding outfit: Delta saw 
dnit with cooling equipment; Walker- 
Turner band saw; Martin marking ma- 
chine; and Duniore precision drill and 
rheostat. 



Are you interested in: 

(1) Reducing time and cost of 
handling tools and materials ; 

(2) Saving floor space; (3) In- 
creasing protection against fire, 
sabotage and personal injury 
hazards? 

This comprehensive catalog 
contains many suggestions for 
meeting these war-time prob- 
lems. It illustrates and describes 
many types and sizes of shop 
boxes, work benches, portable 
tool stands and many other items 
that manufacturers of Airplanes 
and Airplane Parts are finding 
most effective in every produc- 
tion operation. 

Mail coupon today for your 
copy of this useful book. 


Lyon Metai products. Incorporated 
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underfire! 


A T TUBE TURNS, we do about every - 
thing known to modern science to assure 
unfailing quality in cylinder barrel and 
aluminum piston forgings. 

That’s why we get a special thrill out of 
the glowing reports — from every fighting 
zone — about American airplane engine 
performance. Facts show that cylinder 
overhaul or failure is one of the rarest 
causes of grounding a plane for repairs. 
This brilliant record under fire makes us 
realize all the more the value of what we 



are doing and the way we do it: the 

extreme forging accuracy we demand, the 
precise heat processing methods we em- 
ploy, the rigid quality controls we maintain. 
The performance of Tube Turns forgings 
under fire — and the precision- forging and 
careful heat treating that makes it possi- 
ble — is earning for us the ever-increas- 
ing confidence of engine manufacturers. 




TP USE? UR NS 

Precision -Forged Cylinder Barrels and Aluminum Pistons 


TUBE TURNS • 


LOUISVILLE, KENTUCKY 





CRUISE CONTROL 
For Flying Efficiency 

Part I • . • Pouter Requirements 
By 

R. DIXON SPEAS, Asst. to Kkt^nt. Engineering 
JERE T. FARAH. CW HfeM Analyst 

SANFORD HINTON, Flight Analyst 
American Airlines 

First of a series, this article considers power demands in airline 
operation and the means for their efficient control to conserve fuel, 
achieve specific flight results, pay dividends. 


R ecent experience covering, mainly, 
the past two years in transportation 
of payloads by planes over long dis- 
tances has demonstrated the need for a 
systematic analysis and accurate utiliza- 
tion of the various performance poten- 


tialities of each type of airplane op- 
erated. That is, it must be known just 
what power conditions should prevail in 
cruising flight in order to accomplish 
desired results from each flight. Con- 
trol of these power conditions is termed 


“cruise control*’ or “power control.** 

Through use of accurate cruise con- 
trol, a company may, to the fullest ex- 
tent, take advantage of the specific 
qualities of an airplane’s performance. 

There are several basic types of 
eruising operation, each designed for 
fulfillment of some definite purpose 
to the best of the airplane’s ability. 
These types of operation, and the 
circumstances dictating the use of each, 
will be disc used in detail later. 

Cruise control is a practical neces- 
sity in long-range payload-carrying 
flights from the standpoints of (A) in- 
creased safety and (B) increased air- 
plane utility. 

It can be reedily understood that a 
preflight analysis of the trip, followed 
by accurate adherence to the resulting 
flight plan through cruise control, will 
result in a conservative, safe operation. 
This is because of the basic fact that the 
relation of fuel-remaining to fuel- 
required is at all times known. This 
knowledge is as important to the flight 
ns the geographic position of the air- 
plane and should be maintained cur- 
rently by an accurate power or cruise 
control. 

Another advantage to be gained 



For accurate calculation of power require- 
ments. a precise flight plan is necessary. 
From this it can be decided whether to lay 
stress on economy of time or of fud. 


through the use of intelligent control 
of the cruise is that of carrying the 
maximum possible payload on a given 
flight. If a system of cruise control is 
known to be dependable, a pre-flight 
analysis of the trip will produce an 
accurate prediction of fuel required, 
with the result that the flight carries 
only the necessary fuel, instead of an 
oversupply, which weight may as well 
be valuable payload. 

The value of cruise control increases 
proportionately wilh flight length; per- 
centage errors become considerable in 
operation over long ranges. For this 
reason, in view of ever-expanding air 
transport routes and services, this dis- 
cussion is believed to be especially 

During any flight, no matter how 
short or how long, power output of the 
engines must be controlled. Power may 
be controlled in a very haphazard man- 
ner, or the use of power may lie a very 
carefully planned part of aircraft opera- 
tion. Power cannot be too carefully 
controlled. 

There are various types of cruising 
which may be accomplished by power 
control. The main types are as follows: 

1. Maximum endurance 

2. Maximum range 

3. Constant instrument air speed 

4. Constant power 

5. Maximum speed 

6. Rapid fuel consumption 

7. Maximum payload miles per hour 

8. Maximum payload miles per dollar 
of operating costs. 

Kneli of the various types of cruising 
listed above fulfills a definite purpose, 
although some may overlap others in 
their uses. The reasons for, and the 
means of, accomplishing each type are 
discussed in detail as follows: 

1. Maximum Endurance 

Maximum endurance means staying 
iu the air for the longest period of 
tune using a minimum amount of gaso- 
line. A common example of maximum 
endurance occurs when an aircraft is 
approaching an airport at which in- 
strument approaches are being made 
because of low ceiling and visibility. As 
so often happens, several aircraft ap- 
proach the vicinity in which the airport 
lies. Only one aircraft at a time is 
allowed to make the final instrument 
approach, so the others must wait, and 
each is usually assigned n definite alti- 
tude to hold, there being at least 1,000 
ft. difference in altitude between planes. 
At such a time, if there is any reason 
to conserve gasoline, the pilot flies 
“maximum endurance.” 




Other examples of maximum endur- 
ance occur when a pilot is awaiting 
clearing of combat activity, waiting for 
weather to clear, or for dispatch clear- 
ance. In summation, maximum endur- 
ance would he flown at any time a pilot 

mum length of time using a minimum of 
gasoline. 

The power for maximum endurance 
is the minimum power required to main- 
tain controllable level flight. Such power 
is usually specified by reference to cor- 
responding instrument airspeeds. These 
airspeeds are usually approximately 1.3 
times the stalling speed. 

Use of flaps may or may not decrease 
the amount of power required, depend- 
ing on characteristics of the particular 
airplane. The lower the aircraft is 


flown, the lower is the amount of power 
required for maximum endurance, since 
higher altitudes require higher true air- 
speeds to keep from stalling, although 
instrument airspeed at stall is the same 
at all altitudes. Higher speeds require 
more power. Therefore minimum power 
and minimum fuel consumption is at- 
tained at a minimum altitude. 

The instrument airspeeds at which 
maximum endurance is attained will, of 
course, vary with weight, just as stall- 
ing speed varies with weight. For small 
airplanes the range of weights is not 
sufficient to cause an appreciable range 
of airspeeds. For the modern transport, 
however, the range of weights as gaso- 
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The Heil Co. offers a new way 
to speed air cargo handling — 


Direct truck-to-plane handling of mail , 
express, freight . . • Here is a new way to speed 
air freight loading — regardless of the distance from 
plane door to ground. It's this easy: The loaded truck 
is backed up to the plane, the body raised smoothly 
and quickly to any required height, and the cargo 
loaded directly into the plane. Intermediate handling 
and extra equipment are eliminated — deviations 
from schedule due to loading delays are reduced. 

If you are looking for ways to cut loading time — 
to maintain a reputation for on-schedule operation — 
Heil engineers are ready to collaborate in developing 
custom-designed Heil Air Freight Loading Units to 
meet your specific requirements. Write, phone, or wire. 


The Heil Co. eince 1901 has been engaged in developing and manu- 
facturing specialised types of transportation equipment for the 
petroleum, mining, and construction industries — for municipal and 
other government services — for distribution of bulk and package 
goods. The basic principle of the Heil Air Freight Loading Unit has 
been proved by years of esperience. 



Manufactured by TH)~ Fl )'A ft- CO , Milwaukee, Wis., U.S. A. 
Contractors to the U. S. Army, Navy, and United Nations Air Services 


TABLE I— SPEEOS FOR 
MAXIMUM ENDURANCE WfTH DC-3 

Weight Range. Lb. t.-immen^ ir . pee. . 


TABLE II — SPEEDS FOR MAXIMUM RANGE 





This type of operation would be u.- 
very long range flights where 
gallon of gasoline must be used I 
to the destination safely, or when 
desired to carry the maximum ai 
of payload on any one airplane 
The greatest weight of payload o 
trip is possible when the mil: 
weight of gasoline is used to rear 

reaeh the destination is aehieved 1 

The two main factors which affe 
instrument airspeeds at which mas 
range is attained are effective win 
gross weight at whicl: 
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Facts about AVIATION 


NEWS 


and AIR TRANSPORT 


Two new McGraw-Hill publications teamed 
with AVIATION to offer a complete infor- 
mation service to the $20,000,000,000 
Aviation Industry. 


Why Two New AERONAUTICAL Publications Now? 

To meet the rapidly increasing information 
needs of war and post-war aeronautical de- 
velopment. To fill the urgent need for basic 
and specialized information delivered swiftly 
to the men who are planning and building 
U. S. leadership in world aviation. 

What is AVIATION NEWS? 

A high-speed weekly magazine of aviation 

news interpretation and analysis. To bring 
aviation news, its meaning and its background 
to busy top executives. Timely. Accurate. Clear. 

What is AIR TRANSPORT? 

A monthly magazine wholly devoted to the 
progress, interests and problems of the air 
carrier. Strictly an air transportation magazine. 

Will AVIATION'S Scope Be Curtailed? 

No.. America's oldest aeronautical magazine 
will intensify its job of serving the men who 
design, engineer, produce, merchandise, oper- 
ate, and maintain America's air supremacy. 




How Will These Three Publications Cover The 

Industry's Buying Power? 

AVIATION NEWS will command the weekly at- 
tention and interest of those key industry 
executives who must keep pace with the news 
and its significance. 

AVIATION, with over 40,000 paid subscribers, will 
continue its outstanding service to all branches 
of the industry. 

AIR TRANSPORT will serve the highly specialized I 
needs of the air carrier, aiding and guiding all I 
who are concerned with the progress of this I 
fastest growing medium of passenger, freight, 
mail and express transportation. 


McGraw-Hill Publishing Company, Inc. 


AVIATION NEWS 

IHIOH— Choi 
r, $5; three y« 


AIR TRANSPORT 


Economies in paper usage which we have put into eject 
make it possible Jor us to rentier these additional services 
within our reduced paperquotasas established by the VT.P.B 


REPRESENTATIVES t NIW YORK— R. F. Boger, 330 West 42nd St. e SOSTON— R.F.Boger.lX27StatlerBldg. 
PHILADELPHIA — G. A. Ahrem, 16 S. Brood Street e CLEVELAND —A. H. SotHch. 1510 Hanna Bid* 

DETROIT — C. W. Evaul, 2-144 General Moton Bldg. • CHICAGO — A. B. Martin, 520 N. Michigan Are. 

ATLANTA — Ralph Mavltlby, 1011 Rhodes-Haverty Bldg, e LOS ANGELES — Roy N, Phelan, 601 W. fifth St. 
SAN FRANCISCO — John Otterwti, 68 Port Street 
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600 ROUNDS-A-MINUTE... per Gun! 


I NSIDE this Flying Fortress, the side 
gunner inspects belts which feed up 
to MO bullets a minute as the big ship 
gets set for a trip over enemy targets. 
For guns like these, the need is abso- 
lutely vital for unlimited amounts of 

In producing not only the ammuni- 
tion. but guns, planes, ships, tanks, and 
other weapons, war plants everywhere 
are increasing output and lengthening 
cutting-tool life, by using Texaco Cut- 
iug Oil,. 

For example, on both d/uminum and 
magnesium. Texaco ALMAG Cutting 
Oil adequately cools and lubricates the 
cutting tools, prolongs their life, in- 


creases cutting speeds, steps up output. 
ALMAG is transparent, permitting the 

operator to see and is non-irritating 

to the skin. 

So effective have Texaco lubricants 
proved that they are definitely preferred 
in many other important fields, a few 
of which are listed in the panel. 

A Texaco Engineer specializing in 
cutting coolants will gladly cooperate 
in the selection of the most suitable 
lubricants for your equipment. Just 
phone the nearest of more than 2300 

The Texas Company. 135 East 42nd 
Street. New York, N. Y. 




TEXACO 


CUTTING, SOLUBLE AND ^ 
HYDRAULIC OILS mach*nIng 


IN THE TEXACO STAX THEATRE EVERY SUNDAY NIGHT - CXS * HELP WIN THE WAX »Y RETURNING EMPTY DRUMS PROMPTLY 





CHOPPING OUT SQUARE CIRCLES 


Use of Stop Countersink is 


fl-T- 'STOP COUNTERSINKS — STOP ERRORS 


Aero Joof Slop Countersinks alone offer all these 
features; Increments of .001 with broached adjustment 
. . . positive locking, spring loaded, easily operated. • 
Absolute concentricity of spindle, cutter and pilot assured 
by cutter inserts and seats on No. 00 stub taper. • Con- 
centricity within .001 of total indicator reading maintained 
by ground external spindle diameters and No. 00 internal 
taper. • Longer life ... no frictional heat . . . through use 
of ball radial and oilite bronze thrust bearing. • Split 
l" e P er gives positive set to retainer collar on bearings 


... a proven principle used in engine valve spring design 
• Cutters are cam ground ... a special grinding process 
perfected for aluminum alloy materials. 


HERO TOOL [0. 


the RAP, joined the staff of Western 
Canada Airways in 1927, and became 
assistant general manager of the en- 
larged Canadian Airways in 1931. He 
flew the first prospectors in to Great 
Bear Lake — a region now famous for 
oil and radio-active ores. In 1932 he 
left Canadian Airways to organize his 
own airline, the Mackenzie Air Service, 
beginning operations with the first of 
1933. The present general manager of 
Aircraft Repair, Mr. Hayter, also flew 
with him at this time. 

The base at Edmonton provided main- 
enance for the line and by 1938 began 
taking overhaul work for United Air 
Transport, which later became Yukon 
Southern. From the first few months, 
Mackenzie Air Service prospered, 
and it hud grown to 14 airplanes by 
1941, many of which were twin-engine 
oetal craft. 

t this time Canadian Pacific bought 
controlling interest in the line, and Mr. 

intnell concentrated on forming a 
repair and overhaul company in Ed- 
monton. Having flown all over the 
I Northwest and down the valley of the 
Mackenzie, which ranks with the Mis- 
I sissippi as one of the large rivers of 
the world, he became convinced that 
I Edmonton would become a center of 
activity for this region. From the air- 
line staff capable men were chosen and 
sent to factories in the U.S. to study 
the most advanced methods of metal 
working and repair. 

The coming of the war found here 
a small but capable shop ably staffed 
by seasoned men who had gained their 
experience with the Mackenzie airline. 
The Alaska Highway was begun. The 
U. S. Army moved through with more 
and more craft. With the British Air 
Training Program already under way, 
the Dept, of Munitions and Supply gave 
out a contract for expansion of equip- 
ment and staff, and advanced trainers 
began to pour in from flight schools in 
two provinces. 

The U. S. Army had obtained use of 
one hangar owned by Canadian Pacific, 
bnt facilities for anything beyond r 




equipment at 
offered to help out. Later on two U. S. 
Army hangars were erected, but the 
immediate result was that all major 


AVIATION, July, 1943 





overhaul and repair was given over to 
the Canadian shop. Since the Army 
was for the most part merely passing 
through and most planes were new deli- 
veries requiring only service, they were 
glad to turn over damaged craft and 
overhaul operations on the hard work- 
ing transports to already equipped 
shops. 

Cooperation in a common cause be- 
tween Canadians and Americans has 
been splendid. The Army supplies 
parts, the repair company rebuilds, 
overhauls, and winterizes. It was only 
to be expected, in this wartime rush to 
the north into extreme low temperature 
operations, that there would be numer- 
ous things which could be learned only 
by experience. Many of the modifica- 
tions worked out below the border had 
to be revised with the knowledge of 
actual operation. Temperatures down 
to about 30 deg. below zero had been 
fairly well anticipated, but beyond this, 
to extremes of 60 below, reactions were 
sudden and severe. Here, the knowl- 
edge gained by Canadian flyers and 
mechanics in years of rigorous winter 
living has been freely given and grate- 
fully accepted. 

The fact that all-metal airplanes had 
been used on the Mackenzie run had 
provided a rather complete sheet metal 
shop. Subsequent expansion has made 
this department equal to any job, and 
metal surfaces for every need have been 
manufactured within the plant. 

Cowlings have been revised, changing 
airflow to meet low temperature require- 
ments ns indicated by thermocouples 
placed around the engine. The pro- 
peller hlnst at 40 deg. below zero con- 
gealed oil in reduction gears and caused 
trouble. To overcome this, “dishpan” 
covers were fitted in two pieces around 
the propeller hub over the gear housing 
to shield it from excessive cooling — a 


The variety of planes and jobs which 
has been dealt with is impressive. There 
was a P-39 which had made a hard 
landing in snow, tripped on a snow 
drift, and nosed over, bending the nose 
section and shaft. To align this part 
of the plane properly was an operation 
never before tried away from the fac- 
tory. The engineering department went 
to work and built a nose section jig, 
removed the buckled inner plates liei 
hind the gear box, put in stiffeners at 
this point, and straightened out the 
forward frame. Plumb bobs were hung 
from the rudder, center of fuselage 
midway, center of reduction gear hous- 
ing, and center of propeller hub. A 
tightly stretched piano wire lined up 
underneath furnished an index line to 
check alignment throughout the whole 
length. When finished, the forward 
reference points were absolutely true, 
and with a new shaft installed the plane 
flew as smoothly os as when it left 
the factory. 

Several cracked-up P-40’s have been 

(Turn to page 343) 
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The characteristic you demand in a capacitor is long life. And in this 
all-important matter the record of Tobe Capacitors is an enviable one, 
with almost complete absence 

Lasting stamina is built into Tobe Capacitors through every step in their 
manufacture and is cross-checked by frequent, rigid inspections. Electrical 
ratings are always on the conservative side. Research is continuous in the 
search for an even better way, an even higher standard. 

Type DP Molded Paper Capacitor shown below is the first oil- 
impregnated condenser to be found physically and electrically inter- 
changeable with the majority of mica capacitors used in the by-pass and 
coupling circuits of radio and radar equipment. For the first time since 
its introduction we are now in position to accept immediate orders with 
prompt delivery assured. 


LONG LIFE 


SPECIFICATIONS — TYPE DP CAPACITOR 

CAPACITANCE OOI to .01 mfd. 

WMKINS VOLtttE 600 volts DC — flash test 1800 volts DC 

S*U« RESISTANCE At 185- F— 1000 megohm, or greater f" * 

At 72" F — 50000 megohms or greater 1 I I I I 

WORKINS TEMPERATURE RANSE Minus 50" F. to plus 185" F. ^^B -Me I II >J 

0PERAT1N6 FREQUENCY RAN6E Upper limit 40 megacycles ^^B B I II I l - 

Q at one megacycle-25 or better ^^B VJLl >11 IVK’ 

««R FACTOR At 1000 cycles—005 to .006 ^^B I 

These capacitors meet Army and Navy requirements for immersion seal. MASSAC*'* 

A SMALL PART IN VICTORY TODAY -A BIG PART IN INDUSTRY TOMORROW 
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SWIFT . . . SURE . . . SILENT 
COMMUNICATIONS BY AIR 

Bdi [LO^/^ 



27 DEPARTMENTS ARE WITHIN A FEW SECONDS' 
REACH WITH STANDARD PNEUMATIC SYSTEM 


With Airacobra-like speed — the 
transparent type document carriers 
are transmitted through miles of the 
Standard Pneumatic Tube System, 
stretching in all directions in the 
mammoth assembly plant of the Bell 
Aircraft Corporation, located at Ni- 
agara Falls, N. Y. The twin line sys- 
tem connects the Main Intra-Plant 
Traffic Control office within a few 
seconds' reach of 27 important divi- 
sional departments located in the sub- 
assembly and main assembly sections 
in the plant, and the distant Produc- 
tion Hanger located on the site. 
Direct inter-co m municating service is 
provided to the 22 sub-stations 
through the Main Central Desk. Five 
relay stations are served by inter-relay 
despatch service from the respective 
inter-linking sub-stations. The carriers 
travel in silence at a speed of approx- 
imately 30 feet per second, and are 
received in a compartment of a spe- 


cially designed metal cabinet. Each 
fitted with electrical con- 
a red bull's- ( _ 

nounce the carrier arrival. 

The system serves the Electrical Divi- 
sion, Final Assembly Line, Rework 
and Development Department, Sal- 
vage Inspection, Raw and Master 
Stock Rooms, Flexiglass and Cable 
Department, and the Government 
Equipment assembly division. Service 
is also extended to the Final Inspec- 
tion, Receiving, Shipping, Crating, 
Engineering and Blueprint Room. A 
sub-station serves the Plant Managers 
Office, Engineering Division, Labor 
Statistics and Accounting departments. 
Cabin Assembly, Tail and Front Fuse- 
lage Assembly, Tool Inspection and 
Maintenance Departments are served 
via the inter-relay connections. Lines 
spanning a distance of 2000 feet con- 
nect the New Production Hanger 
with the Central Operating Station. 


This pneumatic tube system is one of 
the largest and most notable built and 
installed by the Standard Conveyor 
Company. Write for information con- 
cerning the advantages of a simil ar in- 
stallation for your plant. 

STANDARD CONVEYOR COMPANY 



■ m « i m k ■ a a a 
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Cuno-Chosen 


BY MOST ENGINE AND AIRCRAFT MANUFACTURERS 


Builders of today’s aircraft have faith in the depend- 
ability of Cuno Filters for protecting fluid systems — 
engine and supercharger lubrication, as well as hydraulic 
control and glycol heating systems. 

Since commercial aviation's earliest days, Cuno engi- 
neers have worked closely with aircraft designers — devel- 
oped the first filters to provide positive, uninterrupted 
removal of sludge. Today. Cuno filters are accepted as 


job on the modem plane. 

Cuno's filtration-maintenance service stems directly 
from the widespread acceptance of “the filter that cleans 
itself in flight”. Following through on its responsibility to 
safeguard vital fluids without interruption or delay . . . 
Cuno’s maintenance and advisory staff, working closely 
with service depots, makes sure that all operating crews 
know the construction and maintenance facts about this 
simple compact, lightweight filter. 



Fewer “Maintenance-Minutes” 

Per Hour of Operation 

Cuno Filters can operate without attention for periods 
much longer than the longest flight — cleaning is quick 
and easy. There is nothing to remove or replace. The all- 
metal filter element is dependable — turning a handle 
rotates the filter discs past stationary cleaner blades which 
comb out imbedded as well as adherent solids Complete 
automatic cleaning — desirable for engine lube systems — 
is made possible by the tiny Cuno hydraulic motor which 
is mounted on the filter and is powered by the same oil it 
helps to clean. Occasional inspection and the removal of 
sludge from the filter sump are all the attention needed. 


Cuno Engineering Corporation, 707 South Vine Street, Meriden, Connecticut 
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ON "GO'' WITH 


THE “FILTER-FINE” STRAINER 
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RTHINGTON 

AIRFIELD 

CRASS BLITZER" 



Keeps Airfields in condition to "keep ’em flying" 

Big Bombers need big airports. Today airports are big 
. . . 400 to 1500 acres; and the number of them is in- 
creasing steadily. These fields must be cut regularly, 
speedily and often to assure efficient take-off and land- 
ing conditions. Cutting develops the all-important, 
thick, dense turf . . . important because it: 

• Keeps down dust which is a causa of too 
piano motor toar-downs and parts roplacomonts. 

• Absorbs rainfall, preventing muddy areas and tho 
danger of serious skids. 

e Helps eliminate hazards of loose stone, gravel, etc., 
injuring propellers during motor revups, take-offs and 
landings. 

e Helps eliminate wheel marks which con be photo- 
graphed from as high as 30,000 feet. 

Backed by 30 years' experience in mowing and turf mainte- 
nance, Worthington engineers went to work and developed 
the largest capacity turf cutting machine 
in the world . . . the "Grass Blitzer." It 
was especially designed on a revolution- 
ary new principle fot airport conditions 
where speed and acreage-cut-pet-day is 
of the utmost importance. 


WORTHINGTON MOWER CO. 

Home Office: Stroudsburg, Pa. 


Today the Worthington "Grass Blitzer" stands head and 
shoulders above any ordinary mower in the field. It consists 
oT a tractor and a 9-gang mowing unit which cuts a swath 
21.2 feet wide at a speed of over 1 5 miles an hour. That means 
35 acres cut per hour . . . 380 acres per 8-hour day; a cutting 
capacity that's over three times greater than any other 
make of tractor and gang mower now available. 

If you have AirMd mowing end turf maint e nance problems. 



For many years, Bostitch wire stitchers have speeded the 
fastening of a wide variety of non-brittle materials, including 
light metals. 

Today, with the development of new stitching wire especially 
designed for aircraft parts manufacturing (such as American 
Aircraft Stitching Wire), Bostitching can be depended on 
for heavier work and pre ci si o n sta n da r ds. 

Bostitch Aircraft-type Stitchers join metal parts and com- 
binations of metal and other materials where applicable, at 
speeds at least double that of other fastening methods — in 
some cases, 8 to 10 times faster. Semi-s kill ed labor can be 
used, less inspection is required, floor space is saved. 

The staple is formed from wire, and the legs are punched 
through the work (without pre-drilling) , clinched flat on the 
under side to provide full bearing against the material. The 
hole is dean, and the fit between wire and perforation is dose. 
Such materials as aluminum can be fastened without d ang er 


BOSTITCH 


of fracture or warping, and the stitch 
can be accurately and quickly located. 

Bostitching is being used for fasten- 
ing such parts as ducts, trailing edges, 
fire walls, insulating strips; rubber 
gaskets, chutes, etc. Other fastening 
jobs in aircraft plants can be performed 
by other types of Bostitch machines. 
From a line of models unrivalled in its 
completeness, select the ones best fitted 
for your needs. 


BOSTITCH 

A /VP FASTER. 

if we/ft wife. 


(Boston Wire Stitcher Co.), 53 Blackmore St., East Greenwich, IL I. (Bostitch-Canada, Ltd., Montreal) 
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Northwest Deliveries 
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DAVID BAKER. 


Russia is net tho only nation to lick the cold weather problem. How 
difficulties have been met and surmounted by the Ferry Command 
and the ATC in running the Alaska route is explained by the author, 
who flew north to "cover" their little publicised work. 




D estination — Alaska. Country — 
rugged. Preparation — well, that’s 
an absorbing story in itself. 

The Ferrying Group, with general 

for delivery of all military airplanes 
into Alaska, and works in conjunction 
with the Alaska Wing of the ATC sta- 
tioned in Canada. 

Before any ferry pilot leaves his base 
to fly the ‘‘northwest passage”, there is 
a lot he has to learn, for in winter fly- 
ing through this region a few scraps of 
knowledge and a bit of the right equip- 
ment may make all the difference be- 
tween a warm live man and a very cold 

Briefing of Alaska-bound pilots has 
grown to a substantial educational 
project carried out by carefully devel- 
oped pictorial methods, backed up by 
personal case histories of men who have 
gone before. It is necessary to make 
this instruction graphic and forceful 
because of the short time available to 
spend on it — about two hours. Its 
urgency has been proved again and 
again by lives saved when craft were 
forced down and by a few that were 
not because instructions were not fol- 
lowed. 

One story concerns a man who made 
a forced landing on a lake in a P-39. 
There was snow on the ice, so he pulled 
up his wheels and came in for a belly 
landing, which he made with little dif- 
ficulty. But out alone in the wilds at 
40 below, that’s only the beginning. The 
next thing was to keep warm, dry, fed, 
and to stay by the plane so that he could 
be found when the airplane was spotted 
by rescuers. He followed instructions 
well, only he had a little difficulty in 
finding and getting at some of the emer- 
gency equipment in the plane. Principal 
lack was a screwdriver to open a com- 
partment which would have yielded an 
axe, had he been able to get in. Another 
trouble was that he did not know just 
which items he would find where, due to 
lack of standard stowing practice, all of 
which instructive information was duly 
passed on to prevent repetition in the 
future. 

The climax of the story comes several 
months after this pilot was rescued and 


safely returned — he was actually found 
stepping into a northbound delivery in 
“pinks” and short jaeket, without any 
of the warm clothing which had once 
saved his life. Which shows why this 
information has to be driven home hard. 

Briefing starts with map instruction, 
and the first caution is not to count too 


closely on map accuracy as to just 
where a lake will be found, for this 
region has never been systematically 
surveyed in detail, and there’s been no 
time to do it. Landmarks along the 
route are described by men who have 
flown it. Radio facilities are explained, 
along with the hours of operation of 
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But he can do nothing if he freezes. 
Keeping dry is of first importance in 
this respect. The best thing so far de- 
veloped is the eiderdown suit, which is 
lighter and warmer than all others. 
Footwear is a great problem, for al- 
though warmth is comparatively easy 
to attain, there must be no sweating in- 
volved. The arctic mukluk seems still 
to be best, for it is worm but porous 
enough to keep feet dry. 

Down sleeping bags are an absolute 
necessity. With the scant sleeping ac 
commodations of a pursuit plane, one 


night in the sub-arctic open without 
one of these would be the last. Addi- 
tional equipment consists of an axe, 
knife, firearm of some sort, and a small 
tent or shelter. Standard kits of this 
necessary equipment are made up and 
provided 

Procedure if forced down is shown 
by series of pictures in sequence of ac- 
tion, and moving pictures for this are in 
preparation. It goes much further than 
words in telling what to do and how to 
do it, to men who have probably had 
(Turn to page 374) 


New 'Depaitune 

BALL J BEARINGS 


Nothing Roll a Like a 


The "Office" of a Flying Fortress 


HERE'S WHAT the “office” of a Boeing 
Flying Fortress looks like. 

Before the take-off, each of these instru- 
ments is painstakingly cheeked by the ground 
crew and reported “O.fC.” In flight the clock- 
like dials are watched, closely, by the pilots. 
For on the accurate functioning of these 
“clocks” may depend the lives of the bomber's 


icchanism: Ball bearings! 


irgely due 
For these 


mechanical miracles (and they are such) re- 
duce friction to the vanishing point, keep 
mechanisms cool, postpone wear and maintain 
precise location of parts. 

New Departure ball bearings, by the tens 
of millions, are used in ships, tanks, planes, 
guns, trucks. They are being manufactured on 
a round-the-clock schedule, in numbers which 
would have appeared impossible . . . before 
Pearl Harbor. 


a fire he can get water. 
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Shown above is a detailed drawing of a wing 
center section. The flaps, in retracted position, 
are shown at A. Fuel tanks are carried in the re- 
cess. held in place by straps B. Note the fuel lines, 
C. Openings D are inspection plates to facilitate 
maintenance. Landing gear fittings are at E. 


pencils on your next job? It's more than likely 
you’ll discover that your technique seems to 
have improved! 

Pencil Sales Department 61-J7 
Joseph Dixon Crucible Company 
Jersey City. New Jersey 


*In the Typhonite procest 


rolled stnallnesi 


and e- 


r form of natural graphite — Typhon 


is best for dra- 




TYPHONITE 


ELDORADO 



Soviet Air Foree Using 
Wide Range of Aircraft Types 




A 

First training photos show former fighter 
craft adapted to advanced instruction. Mean- 
while. operational types indicate thorough- 
ly modern design and construction methods. 


Maj. B M. Eremin signs letter of thanks to collective farm group 

which purchased fighter plane (apparently LAAG-1) for Red Air 
Force. Maj. Eremin is credited with 7 enemy planes destroyed in 
single combat and 14 brought down during group battles. Note size 
of cannon (foreground) mounted in wing. 

Ma|. Eremin takes ott from unmarked air 
mentioned fighter plane bought by collec- 
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CUSHIONING T/aqships. FOR IASY LANDINGS 


PREPARING big airlinors for easy land- 
1 ings requires careful attention Lo many 
mechanical details. For example, it is 
most important that a constant and prop- 
er pressure be maintained on the oleo 
struts of the landing gears — and on the 
American Airlines' Flagships/' an Airco 
gas regulator does the job accurately. 

The same method is used to control 
the air pressure which balances the 
hydraulic system for 
operating landing flap 
brakes and retractable 
landing gear — and on 
many airlines Airco ni- 
trogen is the gas used 
for this purpose. 



These are just two of a large number of 
operations which link Air Reduction with 
the aviation industry. For instance, Airco 
oxygen regulators aid stratosphere fly- 
ing. ..Airco and Wilson electric welding 
equipment speed construction of sturdy 
jigs and fixtures in airplane factories... 
Airco gas welding and cutting torches 
play leading parts in the manufacture 
of numerous aircraft parts. 

Through these products, and through 
its research and Field Engineering Ser- 
vice, Air Reduction is helping to facili- 
tate aircraft operation, production, and 
maintenance. For detailed information 
or technical aid, write your nearest Air 
Reduction office. 



AIR 
REDUCTION 




■ BI.K I'VUMRIRS ARK H » ■> l«T I O > SLAIKERSs K K K P 'KM BOLLIXti FOR VK'TORVI 



Piper Enters Low-Wing Trainer Field 


New craft, created by a former flight instructor, has many features 
■nique in light plane field. It was designed for Army and Navy primary 
or WTS advanced work — with an eye on postwar training operations. 


| To MEET present-dav demands for 
J Army or Navy primary and WTS 
| advanced training:, os well as to aid 
i postwar flight instructors, Piper Air- 
I craft Corp. has developed a new two- 
place, low-tving trainer radically differ- 
ent from previous types built by the 
company. 

Powered by a 6-cylinder 130-hp. 
Franklin engine, the new trainer is re- 
ported to cruise at better than 135 luph. 
and to fly top-speed at more than 150 
rnph., yet land at less than 50. 

Xon-strategic material has been used 


wherever possible, and special rare was 
given in design to assure ease of main- 
tenance and to secure greatest length of 

for insjiection and overhaul. 

Fuselage of the prototype is of con- 
ventional, steel tubular Warren truss 
construction, with turn-over structure 
an integral unit between front and rear 
cockpits. Firewall bulkhead includes 
fittings for attaching the engine mount 
by four holts. Wood stringers are used; 
tnrtlebaek is of plywood. Production 
models will have removable plywood 


side panels running aft of the rear 
cockpit to facilitate fuselage inspection. 
Fuselage is fabric covered with excep- 
tion of removable inspection panels ex- 
tending from the firewall to the front 
cockpit. 

Cockpit cover has a top section hing- 
ing on the right side, with sliding win- 
dows on each side; and with the top sec- 
tion secured the plane can lie flown with 
windows either up or down. Access to 
the plane is gained by sliding the left 
window down and opening the top sec- 

The full cantilever wing has built-up 
box-type monospar ami wood ribs, is im- 
panels joining outboard of the landing 
gear attachment. Flap brackets and 
( Tn i n tn juujf 361 1 
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Another Fortress Is Hatched 


A mammoth door is raised. Without fan- 
fare, another Boeing Fortress is rolled 
out — ready to fly! 

Looming huge and mysterious in the 
half-twilight, the Fortress beneath its 
trim, classic lines sheathes interior struc- 
tures and installations that are both 
durable and complex. 

in building so complicated a weapon, 
Boeing is able to hatch out Flying For- 
tresses in constantly accelerating vol- 
ume, because it has reduced even the 
most involved procedures to simple. 


accurate operations which can be learned 
quickly. This means manufacturing plan- 
ning of the highest order. 

Each part, each function, each as- 
sembly (and they total thousands) had 
to be arranged and tooled. Boeing, for 


;. Today, Boeing is building Flying 
resses at a rate eight times greater 
the month before Pearl Harbor. 


E FLYING FORTRESS • 1 


E STRATOLINER • 


ICAN CLIPPERS 


BOEING 
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• Close tolerance forgings usually require less 
time to machine and finish and therefore indirectly 
increase the capacity of both machines and men 
employed on finishing forgings. Close tolerances 
are, in part, the result of knowing how to match 
forging hammers and the skills of forging crafts- 
men to the requirements of each forging job. 
Forging to close tolerances is a standard practice 
in T & W Forging Shops. T & W forgings, 
formed to close tolerances, can make time for your 
machining line in the production of aircraft units 
and armaments at a faster rate. A T & W Forg- 
ing Engineer can point out many other important 
advantages which T & W forgings offer. 



Forging to close tolerances is the 
standard practice in T & W Forge 
Shops where the skill of forging 
craftsmen and the performance of 
hammers in a wide range of capaci- 
ties are known to management. 


Further, the results of Boeing’s plan 
ningare. in turn, helping other companies I 
to speed up America’s aircraft produc- I 
tion. For, under the BDV agreement, 
Boeing has made its plans and specifica- 
tions available to both Douglas and Vega I 
which also build Boeing Flying Fortresses. I 





j interesting product . . . with the sure knmeb | 
edge that if it's "Built by Boeing" it's bou 


TRANSUE & WILLIAMS 


STEEL FORGING CORPORATION • ALLIANCE, O. 





The " Northrop group” of Americans 

doesn’t fool around 

It is twenty-five minutes to midnight. Toward their jobs walk 
some of the thousands of our home front fighters, men and 
women whose work tonight will fly by tomorrow's dawn 


Civil OPERATION 
AND TRAINING 


Civil Air Patrol Cadet pi 
llghrcs practical, advancti 
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“Junior CAP” 
Aids Young Leaders 

By GENE SLACK 



DAUNTLESS . • . Again and Again! 


Having borne the brunt of the fighting in the Pacific, 
Douglas Dauntless Dive Bombers have blasted the 
Axis out of Africa. A Rear Admiral of the U. S. Navy says: 
"Your entire organization has reason to be proud of the 
performance of SB-Ds ( Dauntless ) which have alone sunk 
more combatant tonnage than all other arms." Douglas 
Aircraft Company, Inc.. Santa Monica, Calif. • Long 
Beach, El Segundo, Tulsa, Oklahoma City, Chicago. 


MIWRRR AIRCRAFT WAR PRODUCTION COUNCIL. INC. 




• Until recently aviation editor 
of the Nashville Tennessean. Hiss 
Slack became a member of the 
Women's Air Ferrying Service 
shortly after completing this story. 
A private pilot and former lieu- 
tenant in the Nashville Civil Air 
Patrol Group. Miss Slack saw the 
CAP Cadet idea pioneered in the 
Tennessee school system, and she 
was closely connected with inaugu- 
ration of the Cadet program in 
Nashville. 


page directive and n one-page applica- 
tion blank, print a few more thousand 
membership cards, and jnu.il them to the 
CAP Wings in 48 states. 

Because the plan of CAP is to try to 
do a small job well, rather than to 
extend beyond the capacity of its volun- 
teer system, the membership of CAPC 
at any one time will be limited to a few 
tens of thousands while the aviation 
education programs in the schools are 
intended to tench the rudiments of flight 
to millions. 

The important difference is that 
CAPC has the advantage of being under 
the direct supervision of seasoned air- 
men — the remaining civilian pilots not 
in the armed services or in the work 
of military training. 

For years these senior CAP members 
have been studying and applying aero- 
dynamics. meteorology, avigation, 
radio, and aircraft mechanics. Since 
Jan., 1942. they have been acquiring 
additional knowledge of photography, 
code. Hrst aid, military courtesy and 
discipline, air raid warden techniques, 
gas and tire control, and pistol shooting. 
They are now fully prepared to instruct 
cadets in these subjects and to see that 
’ they get a practical application of pre- 
flight aeronautics. 

And are the youngsters interested! 
Judge for yourself. Senior students in 
the last two years of high school who 
have good scholastic standings, who are 
physically fit, native-born Americans, 
and whose parents meet the citizenship 
requirement of CAP, have swamped 
headquarters throughout the country 
with applications. In the Connecticut 
Wing the cadet applications so far ex- 
ceeded the number of CAP members 
that, in order to maintain the 1-to-l 
ratio. Squadrons in the state recruited 
more CAP members. 

Methods of enrollment have varied. 
Where there have been small squadrons 
in small communities, it has been easy 
to have individual CAP members spon- 
sor a eadet each. In larger cities, how- 
ever, the individual method was not 
practical and it has been better to have 
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If One Vart of the finishing 
Victure is blissing . . . 



Scheduling a Plywood Aircraft Finish to include all the 
essential qualities is like assembling a jigsaw puzzle. If 
one quality is missing, the whole is incomplete. A system 
of finishing must possess all the essential qualities to an 
adequate degree to give satisfactory, lasting protection. 
TUF-ON systems are complete. They not only include all 
essential qualities but the wide range of TUF-ON coatings 
permits scheduling to meet any desired quality emphasis. 
Write and tell us of your requirements. 


TUF-ON 


PLYWOOD FINISHES 


INDUSTRIAl RESEARCH DIVISION OF WIPE -ON CORPORATION, 105 HUDSON STREET, NEW YORK CITY 
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FIRST OF THE TOOLS THAT SHAPE WAR’S WEAPONS 


He never gets a chance to drop bombs on enemy targets — knock enemy fighters 
out of the sky. He doesn't wear wings on his chest — probably never will. Chances 
are he'll never get a decoration or make the headlines because his job isn’t a glam- 
orous one. But he’s one of the war’s unpraised heroes — member of a ground crew. 
• And he's doing a whale of a BIG JOB! If it wasn’t for him and thousands like 
him, the glamorous, headline-catching jobs might never be done. • After every 
flight he goes over every plane from nose to tail — checks engines, plane and instru- 
ments with infinite care — making sure there can be no possibility of mechanical 
failure on the next mission. • He knows that the success of those who do the glam- 
orous jobs — yes, perhaps even their lives — may depend upon the care and skill with 
which he does his job. • Leading aircraft engine and equipment manufacturers 
know the importance of the job being done by the man in the ground crew. They 
know that skill alone is not enough to insure mechanical perfection — know it takes 
skill plus properly designed, well-made tools for him to do his part of the job quickly 
— easily — well. That’s why so many manufacturers of aircraft engines and equip- 
ment have selected BONNE Y TOOLS — “the finest that money can buy” — as the 
original tool equipment to send with their products. • His skill plus , 

BONNE Y TOOLS — an unbeatable combination. 



MEMBER of a 


Ground Crew 


— ■ ~ 

INFORMATION TIPS 


Technical Publication. 1 

Contributions to technical literature bv 
stair members of Battelle Memorial In- 
stitute, Columbus, Ohio, during 1041 and 
1942, plus more than 500 publications 

bibliographed in a catalog published by 
this industrial research organization. 



Cutting Fluids J 

SAE steel numbering system, chemical 
compositions charts, and’ machinability 
index are given in booklet, Cutting Fluids, 
prepared for metal workers by Tide Water 
Associated Oil Co., New York City. 



Sheet Metal Work 5 

Sheet metal and metal-forming ma- 
chines are among types of shop equipment 
pictured with tabular data and specifica- 
tions in illustrated catalog from Peck, 
Stow &. Wilcox, Southington, Conn. 

Industrial Ovens 6 

Diagrams and photos in catalog from 
Lanly Co., Cleveland, show features of 
firm’s line of ovens for industry. 

Synthetic Rubber 7 

and uses of synthetic rubber are traced 

Types of Synthetic Rubber, booklet issued 
by U. S. Rubber Co., New York City. 



KEEP POSTED OX 

Products & Practices 

This selected information on new publications and products is offered 
by the "AVIATION" Reader's Service through cooperation with 
the manufacturers. It helps executives save invaluable time, pro- 
vides profit through convenience. To obtain literature or additional 
data on new products described, simply fill in form below,* clip it to 
your letterhead, and mail. There is no cost, no obligation. 



Snrvlca Stand IS 

Folding service stand, made bv Wolfe 
A Mann, Baltimore, is shown in various 


Spring Manual U 

Mid West Spring Mfg. Co., Chicago, has 
issued manual with spring-design and 
engineering formulus, diagrams, and tables 

Welding Chart 17 

Hot Tips on -Ire Welding is name of 
chart prepared by Ergolyte Manufac- 
turing. Philadelphia. It lists do's and 
don’t's for safety, speed, and economy in 



Steel Tubing for Aircraft Use. booklet 
prepared bv Ohio Seamless Tube Co., 
Shelby, Ohio. 

Fire Extinguishers 20 

Two charts, compiled bv American- 
LuFrance-Foamite Corp., Elmira, N. Y-, 
tabulate characteristics, methods of op- 
eration, capacity, range of stream, and 
uses of all types of fire extinguishers. 

Indium Bibliography 21 

Annotated 1941-42 supplement to the 
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Let Addressograph 
supply the experience 

WHEN modern business methods go into action, it’s 
Addressograph that supplies accuracy, speed, economy 
and skill to business paper work procedures. 

Simplicity of method and simplicity of operation get 
results that daily prompt present Addressograph owners 
to extend the use of their equipment. Installations made 
for one use, now handle many, such as issue of War 
Bonds, processing Government Reports, writing Payroll, 
Production Control and Inventory Records, identifying 
Parts and preparing Shipping Documents. 

Call in your near-by well-informed Addressograph rep- 
resentative for ideas on full employment of the equip- 
ment you already own. Or write the home office. 




NEW PRODUCTS 


because of its vertical construction 
(gravity also eliminates need for me- 



number of parts simultaneously when 
tool set-ups are duplicated. The twelve 
spindles, revolving on Timken bearings, 
are driven by individual 2-hp. motors 
mounted on hinge brackets to facilitate 
adjustment of “V”-drive belts. Hydrau- 
lic timing is adjusted by setting split 
cams on a shaft driven by an adjustable 
‘•V”-belt pulley. Tool feed speeds are 
adjusted by valves. Coolant supply is 
sufficient to wash chips down into box 
where they can be collected and removed. 
— Aviation, July, ’43. 

Screw Machine 55 

New Swiss-type automatic screw ma- 
chine introduced by Wickman Corp., 
Detroit, and designed to use tungsten 
carbide tools, has 5/32-in. dia. bar capac- 
ity and maximum turning length of 
1 9/16 in. Spindle speeds range from 
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1,500 to 12,000 rpin. and machine cycles 
of 2 sec. to 5 min.; limits of diameter 
and concentricity are .0002 in. Stock 
emerges through guide bushing past 
radially fed tools. Both headstoek and 
hardened steel tools are controlled by 
cams. and tool slides are lapped to elose 
limits and provided with micrometer 
adjustments radially and parallel to 
work axis. Attachments are available 
for drilling, chamfering, counter-boring, 
tapping, and threading. — Aviation, 
July, ’43. 

Vertical Honars 55 

Announced by Micromatic Hone 
Corp., Detroit, are two new honing ma- 
chines with capacities of j to l in. dia. 
on work up to 12 in. long, and 1 to 2 in. 
dia. to 12 in. long. Both machines have 
maximum working stroke of 15 in. 
Spindle, arranged with integral, me- 
chanically actuated reciprocation of the 
tool, is driven by a spline turned by a 
belt. Entire spindle head also recipro- 
cates on flame hardened and precision 
boned bars under adjustable-speed hy- 
draulic control. Manual adjustment is 
provided for spindle head. Additional 
hydraulic controls include automatic 



timer for cycle of spindle head move- 
mciii and dwell control for its stroke. 
Optional equipment includes three 
spi'd-chnnges for spindle rotation and 

swinging table. — A viation, July, '43. 
AVIATION, July, 1943 


STEELED for the 
Knock-out Drive 



“ALLENS” 


— like our spearhead commanders, pack the qualities of tested steel. 
In men it’s mettle, in screws it’s metal but the two are one in beating 
opposing forces. In machines of war or production, the forces opposed 
to hollow screws are mechanical shocks, violent stresses, vibration. By 
strength of material, by special processes of forming, by accurate 
threading, "ALLENS” uphold the invincible Quality that gets our 
fire -power to enemy capitals — via the Knock-out Drive! 


THE ALLEN MANUFACTURING COMPANY 
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Lead Screw Tapper 57 

L. J. Kaufman Mfg. Co., Manitowoc. 
'Vis., is producing 14- and 3-lip. single 
spindle lead screw tapping machines 
with i -in. and lj-in. threads in alloy 
steel. Lead screw ami nut operate in 
continuous oil bath, and clutches are 
engaged and controlled by air cylinder. 
Tongue control prevents tap overload. 
Lead screw and spindle are protected 
against jamming (in work which mav 
have been placed in fixture upside down) 
by arrangement allowing spindle to 




Cherry Rivets wherever it would be difficult to use a bucking bar. And he 
a better job . . . thanks to the positive mechanical action which 
t feature of the Cherry Rivet. 

To the engineer these rivets mean even greater advan- 
tages. He can now design up to efficiency rather than 
down to a manufacturing limitation. The high shear and 
fatigue values and the excellent shank expansion of 
Cherry Rivets eliminate the necessity of designing away 
l from blind spots in both primary and secondary structures. 
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Heat-Treating Furnace 58 

Capable of continuous operating tem- 
peratures up to 2,000 deg. F.. new heat 
treating furnace has box chamber 30 in. 
square by 41 ft. deep. Charging and 
discharging loading platform is movable. 
Motor-operated door mechanism, push- 
button controlled, automatically shuts off 
heat when door is opeued. Pyrometer 
heat control can supply varying inputs 
and time clock can be set for starting at 
any predetermined hour. Excess tem- 
perature safety device shuts off heat 
should control fail. Known as Type 
BRP-A, furnace is manufactured by 
H. O. Swoboda, New Brighton, Pa.— 
Aviation', July, ’43. 
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How Strong is 

Plexiglas? 


T HE answer to this ami many 
other engineering questions can 
be fount! in the Plexiglas Mechan- 
ical Properties booklet. This new 
Rohm & Haas publication gives the 
results of scores of tests on Plexi- 
glas conducted recently in our new 
physics laboratory. Illustrated with 
numerous graphs and new photo- 
graphs, Plexiglas Mechanical 
Properties is probably the most com- 
prehensive technical handbook ever 
published on any plastic. 

Write to our Philadelphia office 
for your copy of this important hook. 


Robin & Haas Company, Washington 
Square, Philadelphia. Pa. Other offices 
in: South Gate. Los Angeles— Detroit— 
Chicago. Canadian Distributor— Hohbs- 
Glnss I.td.. Montreal, Canada. 


PLEXIGLAS 

SHEETS AND RODS 

CRYSTALITE 

MOLDING POWDER 



PI.EX1CI.AS and CRYSTAI.ITE a. 


ROHM & HAAS COMPANY H 



N 

_L. ” O, we don't recommend Joe MaGee’s toe-hold 
welding grip — it’s not very practical — but he sure is 
right in what he says! These nine G-E electrodes make 
it possible to use alternating-current for 95 per cent oj 
all arc welding jobs. That means easier welding, more 
uniform deposition, and up to 36 per cent faster welding 
than is possible with direct-current. 

Each electrode in this line gives excellent results with 
a-c, and each is backed by an impressive service record. 
The W-26 is particularly outstanding. Developed espe- 
cially for first-class a-c welding in the vertical and over- 
head positions, this electrode complies with all the 
following specifications: A.W.S. Filler Metal Specifica- 
tion E-6011; Navy Bureau of Ships, Specification 


#^with all these 
^ good A-C ELECTRODES 
every welding job is easy 1 / 7 


95 PER CENT of oil Art Welding Work Con Be Done Most Effectively 
with G-E A-C WELDERS end These NINE Heavily Coated G-E ELECTRODES 


46E3, Grade 111, Class 1; American Bureau of 
ping. Specification H1G and BIG; A.S.M.E. Boi 
Code. Paragraph U68. 

Thousands of users have found that these electrodes 
and G-E alternating current welders are the perfect 
combination for the fast welding speeds and high- 
quality welds needed to meet wartime productior. 
schedules. If you are not already using a-c welding it 
will pay you to investigate its many advantages. Simply 
contact your G-E arc welding distributor, or write to 
General Electric, Schenectady, N. Y. 



ARC WELDING 

GENERAL @ ELECTRIC 



THE RESINOUS PRODUCTS 
£: CHEMICAL COMPANY 


VC TO 
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..the Nazis 
couldn’t sink her ! 


So 


This 12,500-ton, all- welded tanker 
“Victoria” was torpedoed amidships. 
Her deck plates buckled but her bulk- 
heads held. Then, the baffled Nazis 
smashed a second torpedo into her and 
left, confident she was finished. But 
those welds refused to yield — even to 
Nazi TNT. She made it to port and 
was repaired — ready for the subs again. 
Some ship, I say! 

Some construction, you mean! 
This is just one of many welded 
ships that have refused, to be 
licked by torpedoes. Just like 
our welded M-4 tanks which 
withstood the Nazi 88' s in North 
Africa. Ships, tanks, planes and 


Better products and lower costs — 
just what I want in my business after 
the war. Then why shouldn't I weld 
my peace-time products? 

You should! You MUST if you 
plan to survive in the face of 
war-developed ideas. And be- 
lieve me, your ship of business 
will sink or float, depending on 
how well you can stand up 
against competition on WELD- 
ING ECONOMY. Why not start 
NOW to learn from Lincoln the 
latest kinks in welding thrift. 


LINO 


OLN ELE 


tIC COMPANY, CLEVELAND, OHIO 



of .002 in. can bo indicated by 
1 paper moved either by separate 
■onous motor or coupled in syn- 
sm with moving table or spindle 
asuring device. — Aviation, July, 

Diamond Chipbroakor 63 

Telker Mfg. Co., Torrance, Calif., an- 
ounces development of new diamond- 
hrasivc chipbreaker in which resinoid 
-m containing diamonds is bonded to 
iimiuated linen rather than metal core. 
Laminations are interlaid with resinous 
und and baked into single, rigid 
Made in 3, 4, and 6 in. dia. with 
rim thickness, ehipbreakers are 
— — suitable for cutting grooves, 
shaping, and form grinding of carbide 
tips. — Aviation, July, ’43. 
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SMALL metal TUBING 



NEW .PRODUCTS 


Metal Band Saw. . 


is Our Only Business 
and We Know It . . . 

(MAXIMUM 0. D. %" I N MANY METALS) 



Superior Tubing is being used in such applications as Airframes, Engine Valve Push 
Rods, Instruments, Hydraulic Lines, Primer Lines, etc. 

Types ore Seamless, Weidrawn and Brawn, meeting aircraft specifications. 



Universal Vise & Tool Co., Parma. 
Mich., announces “roll-in” metal cutting 
band saw incorporating gravity feed 
in which blade penetrates work through 
movement of balanced blade wheel on 
an inclined track. Blade pressure is 



automatically regulated by texture and 
degree of hardness of work, and swivel 
holding block can be removed for con- 
touring or long, straight cutting. Blades, 
Si to 9 ft., come in three widths, i, i, 
and i in., and can be run at 81, 161, 
and 264 ft. per min. ; maximum cuts are 
' in. vertically and horizontally. Ma- 
chine height is 5 ft. 2 in., depth 3 ft. 4 
in, width 30 in. Work table is 18J x 30 
m, and 30 in. from floor. Power: 
i-hp, 110-v. a.c. motor delivers 725 rpm. 
Weight is 700 lb.— Aviation, July, ’43. 

Coolant Spout 65 

Flexible metal tube coolant spout 
made by J. N. Fauver Co, Detroit, is 
designed to be adjustable to any angle 
around cutting operation by fingertip 
pres-ure. It is available with interior 
diameters of j to j in. and in any 
lengi h. — Aviation, J uly, '43. 
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HERE’S ONE ANSWER 


Because most plants operating today 
were designed for peacetime, daylight working sched- 
ules, their lighting equipment is inadequate for night work! 

The folder illustrated gives one answer to industry’s 
problem of re-lighting. Silv-A-King's new fluorescent 
reflectors of non-critical, metal-saving Silv-A-Tex are 
durable, efficient, inexpensive, and available for prompt 
delivery. For complete descriptions and specifications of 
Silv-A-King "Victory” units, write for a copy of "Cata- 


log 43-V” today! 


BRIGHT LIGHT REFLECTOR COMPANY, INC 

304 Morgan Avenue, Brooklyn, N. V. 
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They’re Winning their Wings 
on the Production Line! 


Turning out airplane parts faster and more accurately is the job 
of these two types of multi-purpose Birdsboro Hydraulic Presses. And 
they do it superbly well — 24 hours a day in key war plants — at rates as 
high as a half million parts per month! 


Notice the exceptional loading facilities that provide access to the presses 
from all sides. This feature, coupled with automatically controlled, fully 
synchronized loading, pressing and unloading operations, assures unin- 
terrupted production. 


These Birdsboro Presses were engineered with two purposes in mind . 
First, to provide facilities for immediate war needs. Second, to have the 
flexibility to handle the wide variety of work that will be their job when 
Victory is achieved. 


If yours is a press problem, of the present or future, it will ‘pay you to 
consult Birdsboro. Our engineers will be glad to wort with yours, right 
down the line — from pl annin g to desig n i n g to completion. 




A MERICAN built planes are 
carrying on 'along the Med- 


Skillful American Pilots, ser 
viced by skilled ground crews, 
are steadily shoving the Nazi 
and the Jap back to defeat. 


These young Americans are 
tiving up to the tradition that 
made this .country prosperous 
and great. 

Fenn precision built parts go 
into the construction of many 
planes, ships, tanks — wherever 
the demand is for special ma- 
chinery and parts made to ac- 
curate measurements. 


Fenn acts as prime contractor 
or sub- contractor on special 
machinery, parts and equip- 
ment. We welcome inquiries 
from those who need assistance 
in either developmental work 
or actual production. 


THE FBin IHFG. 10. 

I H A R TFORD, COHN. 
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TEAR OUT THIS COUPON AND ATTACH TO YOUR BUSINESS LETTERHEAD 




TRAINING FILMS— Ready now! The 

new Cannon Electric Slide Film with sound tells 
your employees how to use electrical connectors 
correctly and efficiently. Clears up confusing 
terminology. Explains assembly techniques. 
Shows how AN part numbers are established 
and facilitates the ordering of replac 


types 


CATALOGS— Engineers, produc- 
tion executives, service men need the 
basic information clearly presented ii 
the new catalogs covering many 
of Cannon Connectors. 


WALL CHART 

Gives the insert arrange- 
ment and shell sizes on 
AN specification connec- 
tors at a glance, thereby 
facilitating designing, 
wiring and servicing 
operation in factories as 
well as in the field. 


§ CANNON ELECTRIC 

Cannon Electric Development Company, Department A-110 
3209 Humboldt Street, Los Angeles, California 

Please send us mare information on the visual aids checked below: 

TRAINING FILM □ CATALOGS □ WALL CHART □ 



Dunking Basket 71 

Being supplied with standard 5-gal. 
pails of carbon met, substitute for car- 
bon tetrachloride manufactured by 
Curran Corp., Malden, Mass., is new 



Selenium Rectifier. 72 

^Half-wave type rectifier has been 

selenium rectifiers produced by Selen- 
ium Corp. of America, Los Angeles. 
Working temperature range extends 
from — 70 deg. C. to 75 deg. C. with 
negative temperature coefficient. This 
unit consists of two rectifying elements 
of A in. dia. in a tubular plastic case 
measuring It in. rated at 10 v. a.c. For- 
ward impedance is of order of 1,000 

ohms; reverse of order 1 megohm per 
plate. Units are hermetically sealed.— 
Aviation, July, ’43. 



for BURRING, POLISHING and BUFFING 

have a hand in the production of this fast fighter 


• Aptly termed "a sword on two bullets , the 
Lockheed P-38 is doing a swell job for us on 
all the battlefronts. She's fast, hard-hitting, 
high-flying, well-protected, versatile. She's a 
ship the Air Force can be — and is — proud ofl 
To get a ship like the P-38 off the 
assembly line is a real job calling 
for the best in engineering and man- 
ufacturing skill. With thousands of 
parts being prepared and assem- 
bled, precision and close tolerances 


are controlling factors. Countless burring, pol- 
ishing and buffing operations have to be care- 
fully planned and carried out. 

That LEA Method and LEA Materials were 
selected for many of these operations is, we 
like to feel, a recognition of our 
knowledge of and experience with 
such problems. We are serving 
many, many war industries in a sim- 
ilar capacity. 



THE LEA MANUFACTURING COMPANY 

Waterbury, Conn. 

Burring, Buffing and Polishing . . . Specialist » in the Development of Production Methods and Compositions 
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THOUSANDS OF LELANDS FLY DAILY 

Thousands of Army and Navy planes go winging through the skies daily and 
in the nose of thousands of these planes a Leland inverter provides the power 
for the automatic pilot. Then, as these giant birds settle to earth, Leland D. C. 
motors lower the landing gears to set them down. Leland aviation equipment 
has truly earned its “wings.” 

Leland motors, generators and alternators, inverters and dynamotors have 
also found their niche in aviation — are serving in laboratory and factory and 
on power equipped fields the world over. 

State your requirements. Leland already has a design to meet your 
requirements or can develop something to your specifications. 

A&ituL 

juruTWir moto«i. 

THE LELAND ELECTRIC COMPANY * DAYTON, OHIO 
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PRODUCTS OF THF SEYBOLD DIVISION 
HARRIS-SEYB01D-P0TTER COMPANY 
DAYTON, OHIO 


STITCHERS 


<95 ■ 

. Wi » .Ate '**«*£' 

JS V%**££*» °p«, 

p ,re male,, ,ta l metal 
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Can you imagine what a beating 
tank crews would take if there 
were no protective crash pads 
to"upholster"that steel interior! 
BUR-TEX is ideal for the job— 
because, in addition to its many 
other features, BUR-TEX has ex- 
ceptional cushioning qualities. 

BUR-TEX felt fabrics are used 
extensively for vibration damp- 
ening, sound deadening, insu- 
lating and cushioning purposes 
in planes, ships, trucks, tanks, 
jeeps and other wartime appli- 
cations. Outstanding features 
of the BUR-TEX "200" Line are 
high resistance to surface abra- 
sion, moisture, and temperature 
changes— great tensile strength 


— pliability — and long life 
What's more, all BUR-TEX fab- 
rics are economical, easily 
applied — are available in stand- 
ard rolls or cut to desired forms. 
Learn now BUR-TEX can solve 
your wartime material problems 
— and fit into your planning for 
peacetime production in the 
years to come. Write for color- 
ful, illustrated brochure — "The 
Interesting Story of BUR-TEX." 


BURLINGTON 

MILLS 

INCORPORATES 




NEW PRODUCTS 


Rivet Holder 78 

To eliminate waste of dropped rivets, 

Cleveland Pneumatic Tool Co., Cleve- 
land, has developed Riv-X-Jector, a 



Conduit Fastener 80 

l T se of standard bonding clamps is re- 
ported in rigging aircraft pipes and con- 
duit with this bracket made by Tinner- 
man Products, Cleveland. Adjustment 



of angle of pipe can be made by apply- 
ing screw driver to speed nuts which are 
part of the assembly. — Aviation, July, 


Relief Valve 81 

Self-stabilizing relief valve developed 
by Merit Engineering, Providence, R. I., 
is based on principle of hydraulic bal- 
•nce and requires one light spring for 
range of pressure control from 0 to 
3,000 lb. It is furnished in all standard 
tubing sizes with internal or external 
threads or flanged ends. — Aviation, 
July, ’43. 


Sawing Lubricant 82 

The Doall Co., Des Plaines, 111., re- 
ports that tests involving its metal saw- 
ing lubricant, Saw Eez, indicate that it 
substantially reduces scoring of blades 
in straight and contour metal cutting. — 
Aviation, July, ’43. 


Gaga Block Box 83 

Illustration shows how new gage block 
box requires only a fraction of space re- 
quired by older type. In new box, made 
by Savage Tool Co., Minneapolis, blocks 



NEW PRODUCTS 


are racked at a slight angle on their ends 
in marked slots. Material is kiln-dried 
solid walnut, treated to prevent acidity 
from affecting block surfaces. Dimen- 
sions are Ilx4jx2 in. — Aviation, July, 
’43. 

Rectifier 84 

Direct current voltages of 6, 12, 24, 
36, and 48 and series-parallel switch to 
double amperages at half voltage are 
delivered by various model stationary 
and portable Rectodyne rectifiers having 
capacities up to 4,000 w. Ventilating 
fan is driven by fractional horsepower 
motor. Maker, McColpin-Christie Oorp., 
Los Angeles, reports that dry disk ele- 
ment can stand intermittent overloads 
up to 100 percent. Rectifier’s dimen- 
sions are 16x16x29 in. — A viation. 
July, ‘43. 


Resistors. 85 

Two wire-wound resistors with slotted 
.025 hot-tinned copper terminals for 
stranded or solid wire measure 9/16 in. 



dia. and 1 in. long. Their respective 
ratings are reported as i w. at 500,000 
ohms and 1 w. at 1 megohm. No. 6 
holes are provided through centers 
of bobbins for mounting. Maker is 
Instrument Resistors Co., Little Falls, 
N. J.— Aviation, July, ’43. 

Tape Printer 86 

For marking airplane electric wires, 
Vork Electric Ac Machine Co., York, 
Pa., has devised scotch tape printer for 
strips to be attached to circuits. Code 
number, which can be varied in printer 
as required, is printed on under, or 
sticky, side of tape, which is then backed 
up with another opaque tape sealing 
m a rk i n g against moisture. — Aviation, 
July, ’43. 


ANOTHER 

GILBARCO 

CONTRIBUTION 

Built especially for aviation 
fueling service, the Gilbarco 
Filter-Funnel has been ap- 
proved and used for ten years 
by the U. S. Navy, as well as by 
commercial air lines, private 
fliers, and the air forces of our 
Allies. 



The Gilbarco Filter-Funnel is 
designed to promote added 
safety in flight by eliminating 
such causes of motor failure 
as sand, lint and water in gaso- 
line. It represents one more 
Gilbarco contribution to the 
technique of fueling and serv- 
icing modern aircraft. 
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of response. So on many carrier-based planes, the prompt 
and positive action of arresting-hook mechanisms is un- 
derwritten by the specification of Whitney Aircraft Chains. 

This is one of dozens of plane mechanisms and con- 
trols for which Whitney Roller Chains and Sprockets 
have been chosen for their dependability . . . plus their 
extreme compactness, flexibility, lightness in weight. And 


today, these Whitney precision products are made avail- 
able directly to the aircraft industry through the person- 
alized, specialized service of the Whitney Aviation Div- 
ision. This service places all of Whitney’s technical and 
manufacturing resources at your command ... to engineer 
Whitney Aircraft Chains into your particular design in 
the shortest possible time. A Whitney engineer is at your 
call . . . when do you want to see him ? 


’’PRODUCT OF AVIATION DIVISION of the WHITNEY chain & meg. co. 
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Don’t stop war production machines for lubrication 
service — simply equip them with 

LINCOLN CENTRO -MATIC SYSTEMS 


The duplicator, shown above, has been equipped with 
a Lincoln Cent ro-Matic Lubricating System. Now instead 
of requiring a long shut-down for lubricating service, 
the machine is kept running and all bearings lubricated 
with a few strokes of the pump. 

Why not provide your war production machines with 
this modern equipment. 

A Cent ro-Matic System consists of a number of Centro- 
Made Injectors — one for each bearing — and a hand 
operated or a power operated Centro-Matic Lubricant 
Pump. A power operated system can be semi-automatic 
or it can be full automatic. The injectors can be 
grouped in manifold or located separately at each bear- 


ing. In either arrangement only a single lubricant sup- 
ply line is required. 

This modern Lincoln method of lubricadon provides a 
simple, pracucal means of delivering lubricant to all 
bearings of a machine, or group of machines, from a 
central source — without stopping machines. 



j 


1 

iyiCTORY 

| Write us today for complete information 

1 

a BUY 

LINCOLN ENGINEERING COMPANY 

Pioneer Builders of Engineered Lubricating Equipment 

ST. LOUIS, MO., U. S. A. 



Air Compressor. 87 

Inc., West Chester, Pa., 
equipment of this direct 
ir compressor as two air 


sys- 

cu. ft. displaoe- 
’43. 


■Bray & Co., Chicago, an- 
bearing and battery ter- 
lgrip No. 13 and 13A, 
and 5-in. reach. Hooks 
enough to reach down 
between bearings and 
s. — Aviation, July, ’43. 


installation for foot or 
us freeing operator’s two 
fork, electric switch pro- 
an B. Smith Mfg. Pasa- 
i phosphor bronze springs 


and 4-in. tungsten points. Case is rub- 
ber, and connections can be made with 
screwdriver. It is rated at 10 amp. at 
125 v., 5 amp. at 220 v., and guaranteed 
for 40,000 operations per vear. Size 
4Jx2J in.— Aviation, July, ’43. 

Plastic Insulator 90 

Printloid, Inc., New York City, is 
offering new high frequency plastic ma- 
terial for insulators under name Plasti- 
ceramic, said to combine almost identi- 
cal electrical characteristics of polysty- 
rene with improved machining proper- 
ties. Withstanding higher temperatures. 


■ 

NEW PRODUCTS 


Plasticeramic has been approved by the 
Signal Corps for certain applications 
within 5 to 10 megacycle range. Dissipa- 
tion factors range from .00036 to .00088 
between 100 kilocycles and 100 mega- 
cycles. — Aviation, July, ’43. 


YANKEE' TOOLS 

GET THINGS DONE! 



Speed is their middle name. Like an arrow in flight, they 
go true to the mark in straight-line production. Spiral 
Screw Drivers. Automatic Drills. Ratchet Bit Braces. Tap 
Wrenches. Quick-detachable Vises with swivel bases. 
These and other “Yankee” Fine Mechanics’ Tools get 
things done . . . with speed and precision. 

Speed is inherent in the very design of “Yankee” Tools, 
which for almost a half century have contributed to the 
efficiency and reputation of American production ... a 
priceless asset in a war where lime is the greatest shortage 
of all. Be sure to provide priority ratings whenever pos- 
sible. Order from your supply house or write to us . . . 
c/o Dept. A-7. 

"YANKEE" SPIRALS 

Slim • CINPACT • STRIKE 


YANKEE TOOLS 

make good mechanics better 

North Bros. Mfg. Co., Phila., Pa.. U. S. A. 

Established 1880 
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•eting hoods and is made by Jones 
Engineering Co., Ellwood City, Pa.— 
ATION, July. '43. 

Plastic Powder 93 

A high heat resistant Lucite methyl 
methacrylate resin molding powder has 
been announced by E. I. dnPont de Ne- 
monrs. Wilmington, Del. Prepared 
a usual basic materials, the new 
powder, a company engineer says, “will 
' ivailable in granular form for enm- 
ision molding and has all th£ tem- 
perature characteristics of injection or 
extrusion powder.” When molded at in- 
jection temperatures of 30 to 50 deg. F. 
higher than regular Lucite, powder is 
reported to produce articles capable of 
withstanding temperatures 30 to 40 deg. 
F. higher than usual. — Aviation, July, 


Circuit Braokur 94 

New aircraft circuit breaker manu- 
factured by Square D Co., Detroit, has 
capacities of 80. 90, 100, and 125 amp. 
at 30 v„ d.c. and is calibrated and sealed 
at the factory. Breaker mechanism and 
toggle switch are combined into one unit. 
Tests of 10-0 acceleration and ambient 
temperatures of —50 to 135 deg. F. are 



Welding Electrode 95 

Harnischfeger Corp., Milwaukee 
introduced new all-position electrode for 
use with a.c. transformer welding 
chines. Suitable for mild steel, i 
shipped in 50-lb. containers in sixes of 
1/8, 5/32, 3/16, 1/4, and 5/16 in. in 14 
and 18 in. lengths. — Aviation, July. '43. 

Plastic Teal Making 94 

Quick, cheap manufacture of drill 


Makin' the Grade... 


A LYCOMING FEATURE 



WHEN YOU FIRST GET IT STRAIGHT WHAT MAKES •EM FLY! 


t, k*,m 



A Lycoming engine is opt to be the first power plont 
that sweeps you up from the earth. What it does through 
your primary and advance training will affect your whole 
attitude towards flight. That is why complete depend- 
ability has always been part of the name Lycoming. 

LYCOMING 

AIRCRAFT ENGINES 
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Like a phone in your car? 



After 
the war . . 


T HE development and production of two-way 
radiotelephone equipment for military pur- 
poses is convincing evidence that you will employ 
this unique form of communication in many un- 
dreamed-of ways after the war. Long before Pearl 
Harbor, Jefferson-Travis was making superior 
two-way radiotelephone equipment for ship-to- 
shore and plane-to-ground communication. With 
Victory, it will again be used for these and a 
great many other peacetime purposes by all na- 
tions in Tomorrow’s World! 


JEFFERSON-TRAVIS 

RADIOTELEPHONE EQUIPMENT 


Designing Co., Philadelphia, through use 
of Formrite. This material, a composi- 
tion of organic and inorganic substances, 
is pored into mold, where it solidifies at 
room temperature. It is stated that no 
allowance has to be made for shrinkage 
or expansion. Casting, as photo indi- 
cates, can be finished by unskilled labor. 
—Aviation, July , '43. 


Bakelite switch cases sealed to keep 
dirt, dust, and oil are announced by 
Control Co., New York City, to 
these characteristics: Contact ar- 
single pole, single throw; 
noninductive, SO amp. 
, d.c. and 110 v., a.c. ; 
travel differential .006 to .012 


over-travel .050 to .070 in. at max. 
•essure; vibration 10 G horizontal or 
vertical; weight 6 oz.; dimensions 
ltixlilxli! in. — A viation, July, '43. 
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A splash of gasoline. . .a spark. . .and there’s a blaze running 
amok, threatening vital American battleplanes. 

But as soon as the alarm sounds, the peril can end... if a 
duGas fire extinguisher is near at hand to conquer the fire, 
quickly and decisively. 

DUGAS GETS RESULTS FAST! 

In contact with fires, duGas releases great blankets of gases 
which have a powerful flame-killing effect. DuGas is always 
ready for use in a split-second ... it never hardens, freezes or 
evaporates. Long storage won't cause it to go stale ... it is 
unaffected by damp or dry air. Moreover, its use produces 
no toxic gases. DuGas is harmless to everything except fire ! 



DUGAS ENGINEERING CORPORATION • MARINETTE, WISCONSIN 

Owned end Operated by Amu! Chemical Company 


2T7 
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They wanted a perfect stud 

— turned out by the millions 

— accurate to ten-thousandths 


T HK studs used in one of Ameri- 
ca's most famous high-efficiency 
radial engines must be as nearly flaw- 
less as man can make them. Millions 
were needed — and in a hurry. 

Manufacturers found the answer 
in pretempered Amercut Cold Fin- 
ished Steel Bars. Why? Because pre- 
tempering, as developed by Ameri- 
can Steel & Wire engineers, provides 
in bar stock the identical physical 
properties that are required in the 


finished product. 

By eliminating heat treatment of 
parts after fabricating, pretemper- 
ing makes re-straightening, grinding, 
cleaning and re-dressing of threads 

saver. It minimizes rejections. 

Used in radial engine studs and 
similar parts, pretemnered Amercut 
Bars really pay off. They speed up 
output, promote dimensional sta- 
bility and insure the maintenance of 


high physical standards. They can 
be used with equally good results on 
other applications in which similar 
high requirements must be met. 

Listed below are other airplane 
materials that have found their place 
in America's finest planes. Tireless 
check and scrutiny safeguard their 
quality and insure their fine perform- 
ance in service. Our mills have the 
facilities to produce them in large 





UNITED STATES STEEL 
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Air is drawn into inuchine, where it is 
sprayed with water, causing dust to fall. 
Cleaned air is returned to re-circnlate in 
room. — A viation, July, '43. 


Relay Control 99 

A polarized d.c. relay “microposi- 
tioner” manufactured by Barber-dol- 
man Co., Rockford, 111., is designed for 
remote positioning of control motors and 
for control of air valves, cowl flaps, trim 
tabs, etc. Contact tongue is on a bal- 
anced armature, and mechanism can be 


Inquiry and consultation on Heat Exchangers years’ experience manufacturing "anti-mon- 


.002 amp.; weight 6 oz. ; contact 
■5 amp. at 28-v. non-inductive 1 
Aviation, July, ’43. 


are invited by Solar's Engineering Division. 
Variety of design — both parallel and cross- 
flow types — is available. Solar Exchanger units 
are the logical development of over thirteen 



oxide" Exhaust Systems. Like Solar Manifolds, 
Solar Heat Exchangers are built for most 
efficient service on all United Nations' air 
battlefronts. 


EXHAUST SYSTEM S — 
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You can preserve that power 
indefinitely only by providing 
Norgrcn air-borne Lubrication 
—continuously! Investigate . . . 


Stripping Units 101 

Removal and replacement of strippei 
plate without taking die out of press 01 
disturbing set-up is reported through ns 


Washing Machin*. . 


of large, automatic equipment, portal'. 


NORGREN at* Uk& LUBRICATORS 

Install directly into air line. They inject exactly enough 
oil into the air stream to create an oil-air fog, lubricating 
every working part of the air tool. 

Check wear in use. Stop destructive corrosion when idle. 
Automatic. Sight-feed. Save more than they cost in short 
order! Size and type for every purpose. Write to C. A. 
Norgren Co., 220 Santa Fe Drive, Denver, Colorado. 


CATALOG 400 
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NEW PRODUCTS 


of improved “Strippits,” spring strip- 
ping units made bv Wales-Strippit 
Corp., North Tonawando, N. Y. Units 
are self-contained, self-aligiiiug, and 
built-in spring is held compressed by re- 
tainer and assembly link. One end of 
unit has screw thread which holds it to 

tapped hole for screw which holds the 
stripper plate in proper position. — 
Aviation, July, '43. 


Metal Wheel Hubs 102 

Sectional photo shows how armored 
metal hubs have been incorporated in 
laminated plastic-fabric wheels by 
Rapids- Standard Co., Grand Rapids, 



Mich. This development is reported by 
company to make wheels suitable for 
service on powered industrial trailers. 
Sizes available, with or without bear- 
ings, are 10 x 3 and 12 x 3i in.— 
Aviation, July , ’43. 


Electrical Brushes 103 

New grades of brushes for ring and 
commutator applications have been de- 
veloped by Keystone Carbon Co., St. 
Marvs, Pa., among them types for pre- 
cision control apparatus. Shunts are 
molded into brush. Other reported char- 
acteristics are low contact drop, high 
current carrying capacity, and low coef- 
ficient of friction. — Aviation, July, '43. 


AVIATION, July, 1M« 


AVIATION, July, IMS 



HEAT TREATING 
EQUIPMENT 

Made by 

THE PRESSED STEEL 
COMPANY 

Here is heat treating equipment that re- 
duces overhead and speeds up produc- 
tion. This equipment also gives you 
two other important qualities — it weighs 
less and lasts longer. Specify lightweight 
heat treating equipment for lower cost 
and easier installation. We will be glad 
to help you solve any unusual or difficult 
specification problems with speed and 
accuracy. a 


— BRANCH OFFICES — 

DETROIT. 312 Corfu Bldg. • CHICAGO. 205 Engm..r> Bldg. 
TOLEDO. Itl4 V.rmont A... • NEW YORK. 254 W. list St. 
TORONTO, CANADA-. ARM Accessorial Ltd.. I* Moliodo St. 









Tt»« bln* Mediterranean, kuy to Htu .military situation 
in wi»m Europe and gotoway to Htu East, ta rapidly 
coming under Allied domination, thanks in large part 


tog Fortresses are at the spearhead of the 
■aN equipped with Hamilton Standard Hydro- 




destroyed in order to ruin the 
ability to wage war in modem 

As an example of the effect- 
iveness of strategic bombing. 
Gen. Sorensen revealed that 
“It has been estimated that 
the RAP's attack on the 
Renault plant in Mar.. 1942. 
denied the German army the 
equivalent of the heavy trans- 
port needed for more than 
two and a half divisions.” 

Some 34 papers on aviation 
subjects were presented to 
other sessions of the meeting. 
Outlining various adjustments 
made by Consolidated Vultee 
as the number of women em- 
ployees increased to 65 per- 
cent of present hirings. W. G. 
Tuttle, director of industrial 
relations for the company, 
said women had proved to be 
good workers, but he warned 
employers to remember that 
women in factories “are en- 
tering a situation for which 
neither their past experience 
nor training has fitted them." 

W. I. Beach, chief plastics 
engineer of North American 
Aviation, reported develop- 
ment of plastic substitutes, 
lighter, cheaper, and more 
serviceable than original 
aluminum parts. He described 
the process as "a method of 
treating thermosetting lami- 
nated material which permits 


Los Angeles (Special to 
Aviation > — An interim report 
on the aviation industry's war 
production progress, together 
with both dark and bright 
predictions on the postwar 
outlook, were given to a four- 
day meeting here of the 
American Society of Mechani- 
cal Engineers. Thirty-four 
papers and three peace pre- 
views were presented at 17 
aviation section meetings. 

Prom eight brief papers 
and round-table discussions 
on “Design for Production." 
during the first evening ses- 
sion. it appeared that better 
tooling and designs more 
adaptable to production effi- 
ciency have resulted from 
close cooperation between de- 
sign and tooling engineers. 

On postwar conditions. Ar- 
thur Nutt, engineering vice- 
president of Wright Aero- 
nautical, predicted that 
markets for planes would 
equal those for motor boats 
(of which there are 300.000). 
Gordon Brown of Douglas Air- 
craft envisioned a boom in 
air transport and urged that 
products and packages be de- 
signed for air shipment. Cit- 
ing recent developments. J. 
Parker Van Zandt. CAB con- 
sultant, predicted a large ex- 
pansion of South American 
air transport. 

In an address at a luncheon 
meeting Gen. E. P. Sorensen, 
assistant chief. AAF Staff In- 
telligence. said that German 
air power failed to conquer 
England because Nazi leaders 
did not develop the formid- 
able concept of strategic 
bombing which the Allies are 
now employing “to hasten the 
weakening of enemy resist- 
ance and to reduce the ulti- 
mate cost of the final as- 
sault." 

American strategy, he said, 
is based upon “economy of 
effort” and involves use of the 
long range bomber to me- 
thodically knock out selected 
industrial targets. “It is. on 
a big scale, a vertical envel- 
opment for denial of supplies, 
munitions, and equipment for 
the enemy's fighting forces." 
An analysis of an opponent's 
production facilities, he said, 
“results in the discovery that 
a relatively small percentage 
of industrial units need be 




FIRST YANK-BUILT BRITISH 


Engineering Meeting Hears Papers 
On Production and Postwar Prospects 


Lockheed Will Finance 
Private Plane Sales 

Looking toward the financ- 
ing of private airplanes when 
the war is over, Lockheed 
Aircraft Corp. has acquired 
the majority interest in Pa- 
cific Finance Corporation of 
California and associates 
through purchase of a block 
of 381205 shares held by 
Transamerica and associates 
at a cost of *15.25 a share. 

Robert E. Gross, president 
of Lockheed, emphasized that 
“while all of our efforts and 
facilities currently are dedi- 
cated to the single purpose of 
building airplanes to help win 
the war. we must look forward 
to the day when our industry 
will have new responsibilities 
to our nation's society and 


Warper Envisions - 
Europe Service 

Half a dozen or more flights 
a day each way between Lon- 
don and the Continent and 
New York in planes holding 
up to 57 passengers, mail, and 
freight have been predicted 
by Edward P. Warner. CAB 
vice-chairman, in the 31st 
Wilbur Wright Memorial Lec- 
ture delivered before the 
Royal Aeronautical Society in 
London. He envisioned flying 
time of 15 hr., fares of about 
*100 one way, a fatality rate 

000.000 passenger-miles, and 
on-schedule dependability of 
91 to 97 percent in winter, 99 
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FLOW OF MATERIAL THROUGH OFFICIAL AIRCRAFT WAREHOUSES 



WPB Enlarges Steel Warehousing Program 


Four changes have been an- 
nounced in the aircraft steel 
war ehousing program which 



steels In three ways only: ( 1 ) 
to manufacturers of approved 
parts. (2) to modification 
centers and Army and Navy 
supply depots, and (3) to 
maintain or repair aircraft 

Manufacturers 



tify the need as emergency, 
and^ toe Aircraft Scheduling 


Unit will then 


house receiving toe steel to 
ship It even though pre-dated 
orders for the same material 
have been accepted. One 
warehouse will carry non- 
standard Items, but produc- 
tion of those not stocked will 
be authorized by toe Schedul- 
ing Unit "only In very excep- 
tional cases." Manufacturers 
are urged to make full 



Except for two cases where 
these warehouse materials 
may be shipped to Canada. 


750.00 


[lately $3.- 


The Pacific Finance board 
named Robert Oross, Court- 
la ndt s. Oross. Charles A. 
Barker. Jr.. Cyril Chappellet. 
and Corson W. Ide directors 
to flu existing vacancies. 
Resolutions were adopted for 
a special meeting of toe cor- 
poration's stockholders to caU 
Series A and C preferred 
stock and to authorize toe re- 
duction of capital by toe re- 
tirement of 182.852 common 

Mr. Barker, vice-president 
and treasurer of Lockheed, 
who handled toe negotiations 
for toe aircraft company and 


toe board of the finance com- 
pany. commented that "one of 
toe compelling factors In this 
purchase was toe excellent 
staff and management of toe 
Pacific Finance Corporation, 
which, under the able direc- 
tion of Mr. MaxweU King, as 
president. Wiu continue to 
operate the company." 


Wans Agaiast Maaapaly 
la Plaat Ditpasals 

A warning that non-monop- 
olistic disposal of war plants 
now owned by toe government 
Is more Important than pos- 
sible high prices that may be 


Sen. Millard E. Tydings, 
chairman of a special com- 
mittee on federal fiscal mat- 
ters, by Robinson Newcomb, 
chief of toe p rogram analysis 
section of WPB where toe re- 
port has also been circulated. 

Pointing out that a great 
many aluminum plants “have 
already been given away." 
thus continuing toe alleged 
monopoly toe Department of 
Justice considers responsible 
for slow production at toe be- 
ginning of toe war, Mr. New- 
comb urges that facilities be 
distributed so as to foster 
than to restrict compe- 
to the highest 


tltlon. I 


acquire plants they do ' 


Five Kiids of Flaws 
Seea ia Postwar Use 

Postwar flying will be di- 
vided Into three development 
periods, and one of them will 
see toe Introduction of five 
kinds of planes for different 
types of service. It was de- 
clared by Charles Froesch. 


meeting of toe Society of 
Automotive Engineers. 

” transition 


Between 

phase "from the wartime 

” “ airlines to 


bllizatlon of 1 

normal commercial o, 

and toe development ei 
“which will establish the a 


• said Mr. Froesch. 


adjustment . 

Declaring that "toe day of 
transport airplane standardl- 
' Mr. Froesch 


MaJ. Gen. James H. 


Strategic Air Force in North- 
west Africa, has been given 
the Army’s Silver Star for "his 
untiring energy and Initia- 
tive." MaJ. Gen. George E. 
Stratemeyer. chief of AAF 
staff, has received the Air 
Medal for completing "a secret 
mission which carried him 
Into most of toe active thea- 
ters of operation" between 
Apr. 8 and June 5. 

Answering a CAB question- 
naire. toe Port of New York 
Authority maintains that New 
York City should be a major 
embarkation point for post- 
war overseas air services. As 
evidence of need, the Author- 
ity points out that passport 
statistics show that 61 to 67 
percent of peacetime travelers 
live in the Northeast. Slmul- 

ris revealed that “hundreds" 
of men for ATC’s Domestic 
Transportation Dlv. are being 
trained In the New York area. 



populated 

terrain Is 

might be substituted. 

<2) A larger plane c 

ing with the feeder service to 


Aircraft Resources Control 
Office, has testified befo: 

Military Affairs 



nearly twice as much as any 
year to the present, estimates 
John L. Collyer, president of 
B. F. Goodrich. 

Dow Chemical Co. announces 
organization of a department 
*“ -* — ’ — products. 


> develop r 


Commercial Research Div. of 

Curtis Publishing Co. (Sat. 
Eve Post ) has Issued a study 
on factors affecting aviation, 
postwar circumstances, and 
methods of improving toe In- 
dustry's position in toe trans- 
portation field. 

Hudson Motor Car Co. an- 
nounces that production of 
aluminum pistons and parts 
for Wright Cyclones "cur- 
rently Is running two and a 
half times the originally con- 
templated maximum." 


CAR's HQ to New York 

Headquarters of toe Civil 
Air Patrol has been moved 
from Washington to 500 Fifth 
Ave., New York. In accordance 
with toe policy that agencies 
which can function elsewhere 
should be transferred from 
Washington. About 12 officers 
and 40 civilians are making 
toe move. Commanding Offi- 
cer Lt. Col. Earle L. John- 
son. Operations Officer Col. 
Harry L. Blee. and Intelli- 
gence Officer Capt. Kenneth 
Hoyt Win be stationed at toe 
new address. 


* FOR THE RECORD * 

Black ^Baar^ Co., has opened a 
Division at m 6 C !0 Flfth^A^'New 
York City. 

Aerovos Corp. of New Bedford, 
Mass., has opened a 60,000 sq. 
ft. plant in Taunton^for produc- 

V. W. Farris, formerly general 
manager of^ Kieley & Mueller. 
T --~*-eerlng Co. w"'-- — • — 

B&K! 

sw». 3. ' 


* SPOT CHECKING * 

Robert M. Hutchins, president 
of toe University of Chicago, 
declared in a recent talk that 
aviation’s shrinking of dis- 
tances does not necessarily 
promote understanding 
among nations. "Either we 
grant that we are doomed to 
perpetual war because no 
common Ideals are possible." 
he says, "or we exert ourselves 
now to discover what our 
ideals should be and how to 
make them toe common as- 
piration of the peoples of toe 
earth." 

Lt Gen. George H. Brett, 
chief of the Caribbean De- 
fense Command Is to be made 
Knight Commander of toe 
Order of the Bath through 
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MECHANICS CET THEIR "WINGS” 
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FAIRCHILD 


empty is 50,000 pounds, its average pay load 30,000 pounds, 
load 1,000,000 miles during its lifetime. At an estimated tost of 22.4 
mile that plane will earn $3,360,000. If the plane itself weighed one o 
49,999 15/16 pounds it could carry one more ounce of pay load. That ounc 
The realization of this vital factor has been one of the most importa 


ing equipment from all 


WARRZN /^ARTHUR. CORPORATION 

ONE PAR.K. AVENUE NEW YORK. CITY 


Case of H. R. 1012 

I, BLAINE STUBBLEFIELD 


Ul if California 

md sponsored by the Civil 
Aeronautics Board and the 
Air Transport Association, 
probably will not be acted 
upon until after Congress re- 


> offering It to the 
House. An Identical bill has 
been Introduced In the Senate 
W Sen. Joseph Bailey of 
North Carolina. But the Sen- 
ate will probably accept the 
House-revised version. 

bas been accumulating legal 
Obsolescences, due to rapid 
growth In the nation's airway 
system. The prospect of un- 
usually rapid development 
Immediately after the war 
' ” board and the Ad- 


Mr. Lea's first draft of 


chief 
the fact that 
e old and powerful Inter- 
mate and Foreign Commerce 
Committee, which Is headed 
by Mr. Lea. did not want to 
lose jurisdiction over aviation. 
Another reason for the rejec- 
tion was that some congress- 
men feared Mr. Nichols would 
become chairman of the new 
committee with Rep. Ham 
Fish of New York possibly ■- 

little opposition was offer 
publicly to Nichols’ investlga- 
Civil i 


liked it; they felt that it 
llca ted regular studies 
tided by law and performed 
I by trained men. 

Probably the question of lr 
dependent aviation comml' 
tees in the House and Sena 
will not come up again for _ 
while. Meantime, the Lea 
group Is likely to rule the air 
legislation roost during the 
I important domestic and inter- 
na ional developments ahead. 

There Is no controversy over 
•the provisions In the Lea bill 
I thnt the board investigate 
proposed delivery of all mall 
I by air except what can be de- 
— - — - quickly ' 


gram; that it push develop 

ithority over airplanes 
in flight, and study and report 


-ights. Among th< 
rights of states, as seen by 
state officials. Is control of 
Intra-state air traffic, control 


trol of air space over I 

like the proposed further f< 
eralizatlon of private ct 


neither do 
iviatlon societies. Operators 
in states that have favorable 
air laws would like to keep 
the present system while 
others, who feel that they are 
being misused, would like to 
get under federal control. 

Sponsors of the Lea bill argue 

that the few operations still 
within state borders are actu- 
ally In Interstate commerce. 

One of the hardest prob- 
lems is the zoning of airports. 
Large areas around many 
major air terminals must be 
cleared of obstructions. Quite 
often clearance Interferes 
with private property of state 
citizens. The bill, as pres- 
ently written, empowers the 
Administrator to ask local 
governments for cooperation. 
But what If the cooperation 
Is not forthcoming? 

HR. 1012 alms to forestall 
multiple taxation of airline 
properties and equipment by 
the states. This ir ‘ * 


case In which Minnesota 
slapped a tax on all of North- 
west Airlines' planes passing 
through the state. Otherwise, 
the bill leaves unsolved the 

question of allocation of '. 

for the support of airports 

served, and the federal _ 
ernment. Indeed, this problem 
probably is not within the 
scope of the bill. This Is one 
of the most tangled Issues lr 
aviation and back of it lie: 
the need for a decision or. 
whether the government wants 
to support the airline syster 
at home and overseas, as tl 
nucleus of a military a 


hold it to a profit margin 
basis, as at present. That 
question is resting heavily on 


Disposition — 

islatlon also depends 
extent 


» leg- 


eloped by the interde- 
partmental aviation comn ' 
tee which Is now trying 
work out an international air 
policy for the United States. 
There Is always the possibility 
that Congress or the Presi- 
dent will attempt to s 
a super air group of 
kind leaving 


"It’s a cinch to use . . . and 



IT’S 


SAFE 


FASTER . . . simply line up 
skin holes . . . compress 
quickly . . . snap and it's in. 

EASIER . . . LOXIT Skin Fas- 
tener needs to be held in 
compression only at instant 


SAFER . . . LOXIT Skin Fas- 
teners are especially suita- 
ble when the job is being 
handled by women. 
RUGGED . . . specially engi- 
neered and constructed to 
insure long life. 



SMALLER . . . compactness 
insures easier and faster 
work in close quarters. 


a FREE SAMPLE today 
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Freighters Will Carry Helicopters 
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AERO SCREW COMPANY 




Aviation Manufacturing 



WITTEK 




HOSE CLAMPS 


Republic P-47 Thunderbolts Equipped 
With Wittek Aviation Hose Clamps 

For Dependable Hose Connections 


On the offensive — with new weapons for allied viciory 
— P-47 Thunderbolis! These fasi firing heavily armored 
high ahilude fighters are equipped with Wittek Aviation 
Hose Clamps. Today, as in the past, Wittek Aviation 
Hose Clamps, known as the standard of the industry, 
are being used by the nation's leading military aircraft 
and engine builders. Wittek Manufacturing Co., 4305-15 
West 24th Place, Chicago. 
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First Quarter Aircraft Production: 
numbers Look Good, but Pounds Count 


Washington (Aviation Bu- 
,jau>— Production of planes 
and armament Increased eight 
percent in April, measured on 
a dollar-weight basis. Output 
of heavy bombers, ten percent 
of total output, went up 18 
percent, and single engine 
Navy fighters increased nearly 
30 percent. May output — 
ceeded 7.000 units 
April number J 


id the 
double last 
WPB Vice-Chairman 
called for 8.000 in 

ome officials said they 

■hough t the requ< ' • ■ • 


ould be 


■theless. the aircraft 
n did not quite meet 
objectives laid down for April. 
Total expenditures for the 
month were *1.649.000.000. 
which was 33 percent of all 
munitions produced. Output 
• ilrcraft ordnance was 14 
ent ahead of the March 

rd, largely because of the 

great increase in the manu- 

— ■* * v-eavy bombs. 

lunitions output in 
April advanced seven percent 
over March and was Just 
under the five billion dollar 
mark. A few categories lagged 
badly behind schedule. 


i laid out for 1943 \ 


been completed. 20 percent of 
service planes, and 36 percent 
of trainers — which puts the 
latter slightly ahead of sched- 
ule. 

This lag is caused chiefly 
by the continued move into 
greater volume of heavy bomb- 
ers. double last year's output 
and necessitating construction 
of several new plants. Whether 
ihe 1943 goals can be reached 
depends upon the speed with 
which the heavy bomber facil- 
ities can be completed and 
put Into operation. It is partly 
slowed by continuous dls-bal- 
ances such as the recent 
shortage of aluminum and 
osgnesium forgings, castings, 
and extrusions. 

Latest opinion is that our 
maximum production will be 
reached about the first of 1944. 
It is probable that the press 
and the public will continue to 
talk numbers of planes, but 
the only accurate quantitative 
measure from now on will be 
Pounds, not units. 

Thi President himself took 
the lead the other day in try- 
jn* to stop the numbers talk 
by saving that we will produce 
an estimated 911,000.000 lb. of 
aircraft in 1943. Hie total 
•sight produced in April this 
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year was three times that of 
last April. But the average 
weight of a plane this year 
is about 30 percent greater 


Power Glider Given 
Tests at Wright Field 


first standard type CO-4A 
glider to be equipped with en- 
gines capable of providing 



Furniture Firms Will Build Light Plane 


Patent licenses. finished 
planes, and parts inventories 
of the Skyfarer have been ac- 
quired from its maker. Gen- 
eral Aircraft Corp.. South 
Lowell. Mass., by Grand Rapids 


mediately" to build a plant at 
the Grand Rapids airport, 
where parts for planes, made 
in their factories, "will be as- 
sembled and the completed 
plane flown to its owners." 

man for the group, “marks the 
permanent bid on the part 
of Grand Rapids furniture 
manufacturers to occupy a 
prominent and permanent 
place in the aircraft industry." 
Grand Rapids Industries, or- 
ganized in 1942, has been pro- 


ducing wooden parts for CG- 
4A gliders, B-29 bombers, and 
the Stinson Sentinels. 

The Skyfarer was designed 
by Prof. Otto C. Koppen. 
formerly of Massachusetts In- 
stitute of Technology, and the 
Grand Rapids buyers an- 
nounce that they "will engi- 
neer its unique safety and 
simplified control features for 
military use and develop 
luxury features" for postwar 
appeal, particularly to Air 
Force veterans. They describe 
its construction as embodying 

tern, trycycle landing gear 
mounted in hydraulic shock 
absorbing struts, wing flaps, 
and other patented aerody- 
namic principles." It is said 
that the CAA has called the 
ship incapable of spinning. 



Motor installation details 
ere worked out by engineers 
’ Northwestern Aeronautical 
orp.. which has been build- 
ing the gliders in Minneapolis 
for several months, and Col. 
Fred R. Dent, director of the 
txperimental glider program 
it Wright Field. The six- 
cylinder, horizontally-opposed 
engines are 130 hp. each and 
vere built by Aircooled Motors 
Corp., Syracuse. N. Y. De- 
signed for attachment or re- 
noval in an hour, they some- 
what reduce the glider's load 
city of 15 men. a jeep and 
Tew, or a 75 mm.-fleld 


OWM Will Have Little 
Effect on Plane Makers 

Washington < Aviation Bu- 
reau)— A s it stands now, the 
newly-organized Office of War 
Mobilization, of which Justice 
James F. Byrnes, formerly di- 


effect ( 

who are having li 

trouble getting everything 
they need. 

A group of leaders in Con- 
gress, representing both 
parties, has long advocated a 


ir mobilization agency: it 
might become one under cer- 
ably will not. 

Justice Byrnes is authorized 
> do two jobs: (1) develop 

unified program for all 
. hases of the civilian war 

tions of materials, manpower, 
transportation, and plant ca- 
pacity and (2) to function as 
umpire, settling disputes be- 
n agencies and industry 
s (food, rubber, oil, air- 





CECO 

ARMY G 9 


FUEL PUMP 

TO LICK LOW TEMPERATURES 




Tested to 90* below zero Ceco pumps function 
satisfactorily under all operating conditions . . . 
battle tested in combat, these pumps will 
contribute much t< 


Wilson Wins Advisory CoMittee 
On Problem of Aluminum Extrusions 


Washington lAnmos Bu- 
reau^— The^nen^ who make the 



Aided and abetted by the 

to relieve Charles E. Wilson, 
chairman of WPB's Aircraft 



barely enough. The problem 
lost complex since there 

SX-KSJPIUS: 

ards Committee, which oper- 


the aircraft Industry, has been 
established by John A. Roeb- 
ling’s Sons go., Trenton. N. J. 

•This new division," says 
the company, "trill make avall- 


terlals" under the Controlled 


, g needs of 

y and the Increasing part 
- ••• * is playing’ “* 


Manager of 


jn which he worked with 
Lockheed engineers. He has 
with Roebling since 1923. 


Coast Tobiag Plait 


' Construction is under way 
to Los Angeles on a *1,750.000 
(setory which will manufac- 
ture the first ferrous and al- 
loy tubing to be produced in 


•nt sizes and gages of meta 
tubing used by Pacific Coas 


lsed by Pacific Coast 
airplane and other war plants. 
The new plant will be oper- 
ated by the Pacific Tube Co. 
C. A. Warden. Sr., Is president. 


Production-Battle Citation! 


Aircraft Products Dlv 

Curtiss- Wright Corp. 
(Propeller Div., Beaver, Pa.) 


a Showcase A Fixture Defiance Automatic Screw Co. 


(Kenosha Brass Co.) 


Link-Belt Co. 

(Ewart Works. Indianapolis) 
MCQUAY-NORXIS MFC. CO. 


Assembly Lines 



only. 

WPB urges resharpening of 
hand files; it adds 60 percent 
to a file’s life at one-third to 


of six importers. 


Order M-279 gives details of 
WPB’s new specifications and 
trading rules for yeUow pop- 


ed plywood 
nufacture of 

ir for lack of 



Under the new set-up, de- pally’s wire rope department 
veloped at the meeting, extra- Mr. Burtch has participated 

components." Manufacturers craft cables and controls. 
| must report their stocks by | among them the Lock-Clsd 
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goma Products. Detroit. Dies 
Among safety Items being are produced from templates 
made available to employees of the parts themselves, ellmi- 
by Cessna are unbreakable nating need for special de- 
glasses ground according to signs and simplifying engl- 
presrrlptlon. neerlng alterations. 
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by the Seamless Steel Tube 
Institute for material of 3 In. 
outside diameter or greater. 
"Every foot of seamless tubing 

‘ ’ ihipped 

iitlon." 


tubing tha 


Jig boring of gear centers has 

been simplified for semi-skilled 
operators by means of a lo- 


i the 


fixture, a cubical steel block 
with a rack and pinion g< 
actuating a locating pin, 
set and the master plate as- 
sembled to Its parallels, the 
worker merely follows the 
holes In the plate. 



CECO 

58 

CARBURETOR 


TO REDUCE “SCOOP EFFECT” 
'TO A SATISFACTORT MINIMUM 



Overcoming “scoopitis” has been a major en- 
gineering problem ... special calibration for each 
installation, so long essential, is not required 
where Ceco carburetors are used . . . another 


Chandler- Evans “First”. 



Transport Aviation 



nd right down the line, every minute counts . . . every 
1 counts . . . every deft swing of a wrench counts . . . 
;p operations "on the clock” ... to keep these huge 
ins moving toward completion on schedule, 
iation’s great assembly lines Snap-on tools are on the job! 
Their accuracy, flexibility and quick application help meet the 
urgent need for speed, and more speed. In every branch of 
aviation, and in victory-geared industry throughout America, 
Snap-on tools are saving precious time in every phase of pro- 
duction, assembly and maintenance. 



The 3,000 tools in the Snap-on line, and Snap-on’s direct-to-user 
service, are conveniently available through 35 factory branches 
located at key production centers throughout the 
United States and Canada. Write for catalog 
and address of the nearest branch. 
SNAP-ON TOOLS CORPORATION 

8020- G 28th Avenue • Kenosha, Wisconsin 
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18 Lines Frown on Government Participation 
Aid Inter-Nation Controls; PAA Stand Differs 


Washington (Aviation Bu- 
reau) — Eighteen airlines have 
declared themselves unquali- 
fiedly against * 


r transport opera- 

ted in whole or in 

part through internationally 
owned and controlled govern- 
ment corporations. Past per- 
formance. they feel, Is proof 
enough that private manage- 


r ostwar international trans- 

1>< "7vls stand was made public 
» Joint statement of the 

1 — — t Including Pan 

_. answering a 

r of questions relating 
postwar air commerce 
problems asked by the Civil 
Aeronautics Board. 

Juan T. Trippe, president 
of PAA. advocates that British 
Overseas Airways Corp. and 
other United Nation's lines 
be permitted to obtain from 
the U. S. whatever transports 
they need to maintain inter- 
‘ . stwar competition. 
“If you want to win a baseball 

he puts it. “you try 

t hit the other fellow, 
... . su don't take away his 
bat. Friendship will result 


n fair 


play." 

t similar list of questions 
is sent by CAB to the Sen- 
ate Interstate Commerce Com- 
mittee. the House Interstate. 
Foreign, and Domestic Com- 
merce Committee, all aircraft 
manufacturers. all airline 
operators, all companies who 
have filed applications for cer- 
tificates of operation with the 
Board, -aviation societies, and 
men high in the Industry. No 
other group has made its 

not presently plan to release 
any summarizing report. 

It Is understood that the 
sub-committee of the govern- 
ment Inter-departmental com- 
mittee, comprising aviation 
experts who are studying the 


fainst government ownership 
l any degree and against 
mnopoly by any single U. S. 
airline. But the committee is 
to favor giving many U. 
lines an opportunity to 
to foreign lands. These 
opinions are regarded of ut- 
most importance since the 


Partments 
mcrce. War and Navy, CAB, 
ODice of Emergency Manage- 
ment, and, recently added, the 
Board of Economic Warfare. 

While the airlines desire to 
operate abroad, they realize 


from government authorities. 
However, they urge that the 
government work out as soon 
as possible a reciprocal ex- 
change with other countries 
of the general right of inno- 
cent flight (non-military) to- 
gether with the right to land 
for refueling and for other 
technical purposes. This same 
view Is emphasized by the in- 
ter-departmental committee, 
according to well-founded re- 
ports. Both airline and gov- 
ernment officials are studying 
postwar proposals for the 
■ ' Transport Com- 


AAF 


Helicopter Routes Filed 


and Southwest 
Airways. Phoenix. Ariz. 

Fifty-three cities in Con- 
necticut, Massachusetts. New 
Hampshire. New York, and 
Rhode Island will be linked 
by the proposed Skyway 
routes, according to the com- 
pany's application filed about 


quest to serve 400 New Eng- 
land localities. Neither com- 
pany owns s 


Southwest Airways plan, 
primarily a mall and express 
service, calls for four daily 
landings, a total of 1.350 mi.. 


Anniversary Observed 
With Record Mail Loads 

As the 25th anniversary of 
airmail was celebrated In 
mid-May at the Washington 
National Airport and other 
flying centers, various lines 


To ease the mail 
strain, which has frequently 
caused sacks to be delayed or 
shipped by rail, the War De- 


Among companies reporting 
on recent operations were: 
United Air Lines: While 

plane miles decreased 




It originating or terminating 
at a connecting rail point. 
During May United made an- 
other six percent gain In reve- 
nue passenger miles over the 



Northwest Airlines: An April 
record of 7.080 revenue pas- 
sengers. a gain of 1.208 over 

21.719 since the year began. A 
new record was established 
for mail with a gain of 40 
percent over April last year. 
Express pounds and miles 
nearly doubled. 

American Airlines: Mail 

and express increased 91.1 and 
124.7 percent respectively dur- 
ing April over last year. Load 
factor for revenue passengers 
has increased 9 percent dur- 
ing the year despite a decrease 
of 5.641.851 revenue passenger 
miles due to reduced equlp- 

Continental Air Lines: A 

March total of 16.670.094 lb. 
mi. ol mall, an increase of 
3,681 percent over March. 
1935, during the company's 
first year of operation. 

Pan American Airways: Over 


2.500.000 lb. of mail, an esti- 
mated 100 . 000.000 letters, in 
four years of trans-Atlantic 
flying. During the first quar- 
ter of this year, the company's 
passenger miles flown in- 
creased 57 percent over the 
same period in 1942. Plane 
miles were up 5.324.156. 

Railway Express Agency: 
Rail-air shipments. 34.7 per- 
cent ol total shipments during 
March, increased 49.6 percent 
over last year while all-air 
shipments went up only 2.3. 


Mechanics’ Wages Raised 

With the approval of the 


limit set 

Steel Formula. Up for ac- 
ailway panel 
cion'r 

e ri 

American Airlines, a 
and a half beyond 40 nours in 
Northwest Airlines' modifica- 
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, a Mi Davies Oatliae Various 
Types of Postwar Plaoes and Schedules 


clal transport services to 
develop In the United States 
during the next ten years or 
so has been considered by 
leaders of the Industry in re- 
cent public speeches. 

Following a conversion pe- 
riod of about two years, "we 
can expect to be flying ships 
seating 103 to 400 passengers 
at cruising speeds approach- 
ing 300 mph. with a trans- 
Atlantic fare of less than 3100 
at present price levels." 

A. N. Kemp, president of 
American Airlines has told 
the National Industrial Con- 
ference Board. Mr. Kemp 
said that future "exact per- 
formance characteristics can- 
not be predicted but in the 
not distant future we can ex- 
pect rates, both domestic and 
international, which will pro- 
vide fares on planes cruising 
upward of 400 mph. This 
will permit fares of from 314 
to 320 from New York to Chi- 
cago: from 355 to 375 to Los 
Angeles; from 375 to 3120 to 
Europe: and 35 to 37 from 
New York to Washington." 

Such developments. he 
warned, were contingent upon 
continuation of present, non- 
political Federal control. "I 

sound thinking in Washing- 
ton." he said, “to see that 
the American form of free 
enterprise will maintain our 
place in the air world." 

Mr. Kemp's prediction of 
400 mph. transport speeds was 
echoed as probable within 10 
years in a speech before the 
Society of Automotive Engi- 
neers bv Ralnh fl — 

tion Corp., 

proposal of CAB Chaii 

Welsh Pogv 

non-exclus 

Pointing out that "at no 
time has the engineer in avia- 
tion stood on greater thresh- 
olds of opportunity." Mr. 
Damon mentioned among pos- 
sible developments the sup- 
pression of all protuberances. 
Including "even the fuselage 
and tail itself" into a flying 
wing, rocket or squirt propul- 
sion which may produce 
super-sonic speeds and at- 
tendant aerodynamic prob- 
’ increased glider pick-up 


with 


doubted ti 


and discharge syst 

powerful fuels, and a 
take-offs for planes 

wing loadings. 

‘ ‘"at planes would dls- 
miuic than one- tenth of 
shipments now carried by rail, 
road, and water but rather 
would "create new opportuni- 
ties for trade and stimulate 
new desires for travel." 

In a speech before the Amer- 
ican Society of Mechanical 
Engineers. W. W. Davies, re- 
search engineer of United Air 
Lines. recommended four 


types of planes for possible 
postwar development. 

They are a four-engined. 

S3 14 -ton. 100-passenger plane 
cruising at 266 mph. and hav- 
ing a range of 2,500 mi.; a 
four-engine. 40-ton moderate 
range plane for “club" serv- 
ice. a twin-engine 21-ton 
variable load carrier for 
either passengers or cargo; 
and a twin-engine, 16-ton 
freight plane, 

Mr. Davies anticipates an 
llK-hr. trip coast-to- coast 
with one or two stops, larger 
airports with complete instru- 
ment landing facilities, de- 
creased fuel consumption, 
higher altitudes by use of 
superchargers, development 
of diesel engines, increased 
propeller efficiency, and a 
better ratio of useful load to 
gross weight. He visualizes 
parallel runways 8.000 to 
10.000 ft. long on large ter- 
minals and 6.000 to 8.000 ft. 
on medium terminals, feeder 
terminals with runways 5.000 
to 6.000 ft. and strip runways 
of 8.000 to 10.000 feet. 

Feeder Roetes Greeted 
Bet Wer Beleys Operation 

Washington (Aviation Bu- 
reau i— The Civil Aeronautics 
Board recently announced de- 
cisions on several pending ap- 


plications for additional air 


both 


flights originating in Albu- 
querque. N. M.. and points 
east, by amendment of its 
route No. 37 Including Las 
Angeles as an intermediate 
point between L as Vegas and 
Fresno. United is the only 
airline authorized to operate 
between San Francisco and 
Los Angeles. 

Western was permitted to 
include San Bernardino. Calif.. 
as an intermediate point be- 
tween San Diego and Long 
Beach. United was granted 
permission to include Stock- 
ton, Modesto. Merced, and 
Visalia. Calif., as additional 
local points on its route be- 
tween San Francisco and Los 
Angeles. Operation of the 

war conditions permit. 

Decision on the "Texas 
Case." involving the applica- 
tions of four lines for addi- 

Mexico. and Colorado, have 
also been announced by CAB. 
The Board extended the route 
operated by Braniff Airways 
from Amarillo, to Denver, via 
Pueblo and Colorado Springs. 
The extension, effective when 
conditions permit, provides 
that Pueblo and Colorado 
Springs, on the route of Con- 
tinental. be served only by 
flights originating and termi- 
nating at Fort Worth-Dallas 
or points south. 



FLYING WARD 


“Skytrain" when bringing w 


When the War Department 
announced that six cargo 
planes would be released to 
airlines within 6" 


that they would be assigned 
three at a time, the firs' 
golng to small companies 
the largest backlog of 
senger traffic. Some line 
already reduced to one o 

The release comes as the 
result of CAB's pleading * 
additional equipment. I 
year 158 planes out of 324 
erated by commercial 11 


befor. 


arl 


by the Wsr 


Although CAB denied 
Braniff's request for a per- 
manent certificate between 
San Antonio and El Paso vis 
Uvalde. Del Rio. and Marls, 


the traffic needs IT an appli- 
cation were filed. In a sepa- 
rate statement. Chairman 
Pogue and Member Lee ex- 
pressed the opinion that 
Braniff's application for this 
route should be approved no* 
and that the authority should 
be granted permanently. 


Safety Awards Givea 


has presented safety 
awards to three airlines ' 
cited others for operations 
during 1942. 

Classifying lines into three 
groups — over 100 million ml, 
10 to 100 million 
than 10 million mi. — the 
Council 

Air Lines. Braniff Airways, 
and Mid-Continent Airlines. 

Other carriers also cited for 
no fatalities ' during the year 
were Chicago It Southern, 
Delta Air Corp, Pennsylva- 
nia-Central, Catalina Air 
Transport. Continental. In- 
land. National and Northeast 


ATA Elects Officers 

Croll Hunter, president 
Northwest Airlines, has be 
elected vice-president of t 
Air Transport Assn, a 
M. F. Redfem and Joseph 
Hintersehr have been ch 
secretary and treasurer 
spectively, positions held since 
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Transport magazine. Col. 
,»r S. Gorrell continues as 
jXA president. 

r Bected directors of the as- 
jdatlon at its eighth annual 
meeting in New York last 
— **- were W. A. Patterson, 

Air Lines: T. E. Bran- 

fl. Braniff Airways; O. M. 
Hosier, American Airlines; 
Terrell C. Drinkwater. Con- 
tinental Air Lines; Jack Frye, 
TWA; C. Bedell Monro. Penn- 
Central; and E. V. Ricken- 
tacker, Eastern. 


IWA Forms Committee 
Oi Postwar Operations 


_ company operations from 
fartime to peacetime econ- 
" has been approved by 
'est Airlines' board of 
rs. Croll Hunter, presi- 


dent and general 
about to announce names of 
members chosen from com- 
pany executive personnel and 
outside engineering, traffic, 
maintenance, and operations 
authorities who will partici- 
pate in conferences on future 

Since the start of the war 
total personnel has expanded 
from 800 to between 8.000 and 
9.000, and the company has 
asked permission to extend its 
services from Chicago to 
Washington and New York 
and has filed applications for 
routes to Alaska, the Philip- 
pines. China, and India. "Ex- 
pansion of commercial opera- 
tion through the granting of 
new routes undoubtedly will 
absorb part of the present or- 
ganization." Mr. Hunter said, 
“and it is hoped that the Civil 
Aeronautics Board will take 
immediate action to consider 
favorably all our pending ap- 
plications for new routes." 


OWI Says Ingenuity Makes Up for Lack 
Of Design in Transports Used in War 


Pointing out that “not a 
single plane originally con- 
ceived solely to carry cargo is 
“ -;rvlce in the Western 
sphere at the present 
although several are in 
process of design and 
facture." a report on air 
transport issued by the OWI 
that "at present Amer- 
ir transport needs are 
being filled by operations that 
' " • considerable Ingenuity 
which cannot be called 
efficient from any modem re- 
ent of cargo-carrying 


far from ideal for the 
cargo-carrying work which 
they are performing so faith- 
fully.” says OWI. “This coun- 
try is fortunate in having had 
such a high development of 
airline planes and operations 
it the beginning of the wax." 
""■''e private flying is now 




dal fleet has been 

dually in half "the airlines .... 
tarrying only slightly fewer 
“ era than were carried 
whole fleet before the 
d more mall and ex- 
Equally Impressive 
tecords, the report says, are 
being made by the Air Trans- 
port Command, which is now 
operating over more than 
10.000 mi, establishing in some 
“laces the first regular, sched- 

The number of planes oper- 
Ued by ATC is secret, but 
the principal types are listed 
“C-53. C-47, C-46. C-54. C-87. 
MO. C-49. and C-48. With 
points 


than 1,000.000 lb. of 
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t "its routes will 




above one percent.” The 
Naval Air Transport Service is 
operating more than 50.000 

route miles with planes in- 
cluding the DC-3, Coronado. 
Mariner, DC-4. Lodestar and 
others under its designations. 

Contained in a seven-page 
appendix to the report are 
data and performance figures 
on various transports includ- 
ing the Kaiser-Hughes flying 
boat and the Lockheed C-69 
Constellation, designed as a 
long-range passenger trans- 
port with a pressurized cabin 
for altitudes above 20.000. The 
C-69. largest land transport 
yet built with wlngspread of 
123 ft, * -■*■ 

ft. Is 


is reached by a Jap 
Zero." The plane has four 
2,000-hp. Wright R-3350 en- 
gines, standard gross weight 
of 73,500 lb. (empty approxi- 
mately 45.000 lb.) , fuel capac- 
ity of 4.800 gal. and an “aver- 
age cruising speed of 225 mph. 
at sea level, increasing to 300 
*" ‘ 19,000 ft." 


ship. 400,000 lb. gross weight, 
being built primarily for cargo 
carrying. Static testing of 
some sections has begun. 
Eight engines. 8.000 gal. fuel 
capacity. 120,000 lb. cargo ca- 
pacity. Average cruising speed 
174 mph. By far' the largest 
aircraft actually under con- 
struction, with a 320-ft. wing 
spread and a 218-ft. length. 



ADAPTABLE BEANSTALK 


r loading through cargo doors 
iial engine goes aboard a C-46 “( 


the HK-1 is being built under 
contract to the Defense Plant 


GoveroBeit aid ATA 
Consider Insurance Plans 

Washington (Aviation Bu- 
reau) — Some time this fall 
Congress will consider a bill 
by Rep. Clarence Lea which 
provides for government air 
insurance and re-insurance 
against loss due to war and 
for re-insurance against ordi- 
nary air risks. The proposed 
law will apply to both fixed 
base and scheduled trans- 
port operations. 

Sponsors of the bill say 
that re-insurance business 
now centers in England, that 
only a few U. S. companies, 
whose policies are controlled 
from London, are in a posi- 

ation. that small companies 
cannot get into the business 
here, and that resulting high 
rates to domestic air operators 
eventually are charged up as 
part of the cost of carrying 
the mail. 

The bill aims to prepare for 
heavy risks that will attend 

valuable cargoes expected 
after the war. Heavier liabil- 
ity and crash risks will call 
for far greater spreading of 
risks and pooling of reserves 
than are feasible now. While 
the Civil Aeronautics Board 
would be authorized to write 
Insurance and re-insurance, 
it probably would not actually 
do so. Enactment of the bill, 
it is expected, would bring 
the stock and mutual com- 
panies into a friendly co-op- 
eration which would give 
them enough backing to write 
re-insurance at home. Instead 
of letting it be financed 

There is some opposition to 
the proposal from individual 


transport operators, who want 
to make sure that insurance 
will not lead to additional gov- 
ernment control of airlines. 
But there is no organized 
resistance to Lea's bill. CAB 
Is expected to complete a re- 
port on it this month, but 
Congress will probably not act 
till September or later. 

The Air Transport Assn, is 
understood to be writing a 
report on the bill also and is 
advocating that line officials 
appoint a committee to put 
another insurance plan in 
operation by the early part of 
1944. 

This “airline company 
plan" advocates handling in- 
surance through two stock 
insurance companies with 
capital and surplus of 33.000.- 

000, 60 percent of which would 
be furnished by the com- 
panies and 40 percent by the 
lines. One company, with 
capital of 31.250.000 and sur- 
plus of 3750,000. would write 
various types of casualty in- 
surance. The other, with cap- 
ital of 3625.000 and surplus 
of 3375.000, would handle fire 
policies. Insurance compan- 
ies would furnish 31.800,000, 
the airlines 31.200.000. 


CROSS COUNTRY 


teenth city i 


its 


ways has been incorporated 
by Edward N. and George N. 
Oswald and J. Henry Reisner. 
formerly of Krieder-Reisner 
Aircraft Co., to establish feeder 
routes to major lines operat- 
ing in the vicinity of Hagers- 
town. Md. . . . During four 
years’ trans-Atlantic service. 
Pan American reports that its 
Clippers have flown more 
than 6,862,000 miles in 1.400 
crossings, carrying over 44,000 
~- e the b 1 - 




Plan; Carlyle Gerow, Ottawa, 
director of supply administra- 
tion. Department of National 
Defense for Air; Byron I 
Johnson, New Westminster. 
B. C-. technical adviser. Brit- 
ish Commonwealth Air Train- 
ing Plan; J. A. D. McCurdy. 
Ottawa, superintendent of 
aircraft purchasing division. 
Department of Munitions and 
Supply i McCurdy, incident- 
ally, was the first man in the 
British Empire to fly. taking 
off at Baddeck. N. S., on Feb. 
23. 1909); P. D. McTaggart- 
Cowan. Montreal, for work in 

under the Department of 
Transport: and W. A. New- 
man. Montreal. president 
Federal Aircraft. Ltd. 


blitz of 1940. American m 
dium bombers — B-25's — did 
days’ bombing without 
break." Unfortunately, t 
rainy season has now stopp 
operations for about to 


This expansion, resulting 
largely from wartime curtail- 
ment of water traffic, has been 
accomplished. the general 
,aid. through better mainte- 
nance and with no Increase in 
equipment. Chicle, mineral 

ihe chief articles carried by 
the Mexican flyers, many of 
them trained in this country. 
Fewer delays, it has been 

fly coffee. 


Growth of Russian airpower 

is indicated by several figures 
During the first week in June, 
Soviet airmen, said an offi- 
cial communique, destroyed 
752 Nazi planes with a loss 
of but 212. And Moscow puts 


many and used in a popu- 
lar film. FP-J Does Not 
Answer. This seadrome 
floated in the Baltic for 


The flight de 


slon. the Russians have em- 
ployed 520 planes in their 
mass^ raids against German 

The Germans are planning 
erection of factories and 
hydroelectric plants to turn 
Croatian bauxite into alumi- 
num. It is said one plant 
would have a capacity of 100 ,- 
000 tons. 


government-owned trails por 
operator, has been given per 
mission by the Board o 
Transport Commissioners t 
extend its transcontinenta 
service from Vancouver t 
Victoria^ B^. C., but it wa 


Canadian Notes 

A large number of Cana- 
dian aviation men other than 

Air Force were honored in 
the King’s birthday list. High- 

m the Order of the British 
Empire which was given to 
live civilians: Ralph P. Bell. 
Halifax, director-general of 
aircraft production. Depart- 
ment of Munitions and Sup- 
ply; Ray Lawson. Montreal, 
chairman of the board. Fed- 
eral Aircraft. Ltd., govern- 

pan.v; Leslie J. Martin. Van- 
couver. manager of civilian 
flying training schools; Cecil 
W. Nicholl. Winnipeg, for 
valuable public service in con- 
nection with organization of 
civilian flying training 
schools; and Murton A. Sey- 
mour, St. Catherines. Ont.. 


anchored at the great 
depths proposed for the 
ocean type, it proved to 


cities I 
Canadis 


competitic 

Airways. 

Canadian 


This is an important ruling 
in view of Prime Minister 
King's recent statement that 
no competitive routes would 
be allowed, either between 
privately or publicly-owned 
systems. It is also of interest 
in view of applications of 
United States airlines for 
through service to. and be- 
yond. Canada in postwar 


er Hives, leader 
velopment of B: 
engines. Roy A. 


One report has it that 
Italians have been mal 
nuisance raids to Eritrea 
practice for possible atti 


Mediterranean indicates that 
Mussolini's flyers now have 
more vital matters to think 
about right at home. 


the rights of airlines 
operating local services 

the government-owned 
ern wishes to establish 
aline service and that 
. is In the same position 
tny ordinary competitive 
ler when it comes before 
board. It was maintained 
to grant TCA a local 


Plying Clubs Assn. 

Made Member of the Order 
of the British Empire were 
Ross Duff Butterill. Dunn- 
rille, Ont.. civilian meteoro- 
logical officer of the British 
Commonwealth Air Training 


Canadian 


eir respective 


and the Consolidated Coron- 
ado PB2Y3. To accommodate 
this increased number of air- 
craft. the line's facilities at 
La Guardia Field will be 
trebled. 


The British sent 40 planes — 
mostly heavy bombers — over 
Reichland during May for 
every German plane that 
scurried across English skies. 

year." Mr. Churchill told the 


Air Chief Marshal Sir Hugh 
C. T. Dowdlng. who directed 


MOBILE CONTROL TOWER 


Aviation Abroad 


British Airway Group 
Urges Deal with U. S. 

mittt* has been formed in 
England with strong backing 
to urge a conclusive agree- 
ment with the United States 
on apportionment of postwar 

•y for several weeks. 


Russias Assembly Liaes 
Adept Cuuveyor Methods 

sian aircraft production. 
Soviet plants are using the 
new assembly line methods, 
following a recent double- 
quick reorganization. 

The transformation, which 
took two to three weeks in 
most plants, with little loss 


Hexicas Routes Double 

During the last eleven 
months. the total length of 
civil aviation routes in Mexico 
Ms more than doubled. Gen. 
Alberto Salinas Carranza, 
chief of the Department of 
Civil Aeronautics, announced 
daring a recent visit to Wash- 


Oil Schedule ... by “viws.” 

**”*''** **«• s . , " cr 'he route was flown under cora- 
„ conditions, a plane of the London-Lisbon 
but due' S to t e lCk f d by ti Ger [ nan fighters around Apr. 19. 
few- weeks later, however, one of the BOAC^ ahenft t . a 
oc-3 chartered from KLM and flown by a Dutch crew, 
was shot down over the Bay of Biscay with the apparent 
loss of 14 persons. Indications are that this attack was 
made solely in an attempt to get at the plane carrying 
the British Prime Minister back to London, since in the 
past years Axis fighters, though sighting Lisbon-route 
transports, have not attacked them. It had been felt 
wa . s “"unspoken mutual agreement between 
the belligerents to leave commercial transports alone, but 
apparently this truce has been broken. British long- 
range fighters may now reply by attacking Axis commer- 
cial transports. 


I ATI ON , 


Aviation Finance 


from (35,000,000 to (50,000,000 
in its regulation V loan. It Is 
understood In banking circles. 
The company had a backlog 
of (375,000.000 when the pres- 
ent Kaiser management took 
over four months ago. Several 


ules are being fully met. 

Ryan Aeronautical Co. re- 
ports an Increase of 25 per- 
cent in gross revenues for the 
four months ended Feb. 28, 
according to Pres. T. Claude 
Ryan. Gross amounted to 
(7,430,258 while net totaled 
(287,047 or around 65c. a share 
after all charges except rene- 


Irving Air Chute earned a 
net proflt of (316335 or (1.60 
a share in 1942, against (371,- 
537 or (1.88 a share in 1941. 

Mid-Continent Airlines, which 
flies routes In Nebraska and 


months. But so far, accord- 
ing to a Wall Street report, 
nothing definite has de- 
veloped. 

Bendlx Aviation Corp. reports 
net ea rnings of (8,190,449 or 
(337 a share for the six 
months ended Mar. 31, against 
(8.122,679 or (334 a share in 
the like 1942 period. Net sales 
were (417312379, an increase 
of 145 percent from the previ- 


E. R. Breech. Unfilled orders 
stood at more than ( 1 . 000 , 000 ,- 
000. Voluntary price reduc- 
tions since Sept. 1941 have 
totaled more than ( 200 , 000 , 000 . 

Jacobs Aircraft Engine Co. 
has received an additional 
Defense Plant contract for 
(625,000, making its total com- 
mitment for additional facili- 
ties approximately ( 22 . 000 . 000 . 
American Export Airlines now 
has total commitments with 
DPC for (1,100.000. 

Thompson Products, Inc. 
earned (448352 or (1.41 a share 
in the first quarter against 
(130,785 or 83c. a share in the 
like 1942 period. Sales were 
(30,112351 compared with (13,- 
913,150 a year ago. 

American Export Lines, which 
owns 56,000 shares of the 
80,000 shares of American Ex- 
port Airlines, Inc., has been 
ordered to submit a plan to 



headed by Vincent Bendix. 
Both organizations have been 
active in research and de- 
velopment work on molded 
plywood ships. 

United Air Lines reports net 
earnings for the March quar- 
ter of (982,779 or 65c. a share 
compared with (143,002 or 9c. 
a share in the like 1942 
period. Federal Income taxes 
were estimated at (982.000 
against (64,000 in the corre- 
sponding 1942 quarter. Pres. 
W. A. Patterson estimates 
that the proposed passenger 
fare changes will result in re- 
duction of passenger reve- 
nues of from (750,000 to 
( 800,000 during the second 

half of the year. 

Here And There: Pres. Magln 
of the Square D Co. expects 
1943 output of the Kollsman 
division to be materially 
greater this year than in 
1942. .. . National Aviation 


reported net assets of (1734 
a share on March 31 com- 
pared with (13.75 the previous 
year. . . . 

Liberty Aircraft Products 
has paid the (450,000 re- 
mainder of its loan on Auto 
Car Co. stock. . . . Boeing 

Airplane Is negotiating with 
the government for acquisition 
of plant and equipment at 
the Seattle main factory, 
amounting to (7,769,000. 
These facilities would provide 
the company with an In- 
tegrated plant for future 
operations. . ~ 


pension plan for employees. 
. . . Robert V. Fleming and 
Harold White of White, Weld 
& Co., New York brokers, 
have been elected directors of 
Pennsylvania - Central Air- 
lines. . . . Pres. T. C. Ryan. 
Ryan Aeronautical Co., has 


mpany’s stock. 


On (he Haw Materials Front 

Production figures have, of 
course, been secret since Pearl 
Harbor, but they are several 
tines what government offi- 
cials thought would be the 
nation's maximum war re- 
quirements back in 1940 and 
are now "far beyond what 
anyone believed even remotely 
possible" In 1941. It Is not 
strange, though, that aviation 
gasoline war needs were 
grossly under-estimated In the 
early days of the conflict. No 


ultimately 

in the war effort have been 
completed. All told, 45 plants 
producing 100-octane (or bet- 
ter) gasoline are In operation, 
while twice this number, ac- 
cording to military officials 

will be need—* *- * 

ever-growing 

rapidly expat „ 

and those of our allies. As 
matters stand now, production 
of high-octane gasoline is not 
meeting total requirements 
and it will be a number of 
months before the production 
curve crosses the requirements 
curve. In the meantime, no 
strategic bombings have been 
held back because of the 
shortage. But there has been 
a considerable reduction In 
the training program, with 
training craft idle on the 
ground when they could other- 
wise be In the air. 

When the President called 
for 50,000 planes back in May 
1940, the 100-octane refining 
capacity then In existence, or 
under construction, In this 
oountry was considered ample 
by the government despite 
warnings by some defense 
agency officials that output 
should be further expanded 
and reserves accumulated. 
.Then in 1941 the arrival of 
the British Petroleum Mission 
emphasized that the United 
States was expected to supply 
much of the Allied needs as 
well as take care of our own 
requirements. The huge lend- 
•ease shipments to Great 
Britain and Russia began. 
High-octane capacity in the 
■all of 1941 amounted to 
around 40,000 bbl. a day, and 
the expansion program at 
that time contemplated In- 
creases to 80,000 bbl. a day in 
1942 and 120,000 bbl. dally In 


Doolittle and his men go up 
over the Mediterranean their 
planes consume an average 
of 1 , 100,000 gal. of gasoline. 

In the 15 days that Gen. 
Doolittle and his 12th Air 
Force Command fought in the 
skies above Tunisia, their 
planes used up enough gaso- 
line to empty every tank in 
the northeast coastal shortage 


orlties battle of octane gaso- 
line versus synthetic rubber 
plant facilities has been 
straightened out, apparently 
to the satisfaction of all con- 
cerned. Acrimony has given 
way to cooperation, and so 
War Department officials are 
much more optimistic today 
than they were three months 
ago regarding progress of 
the aviation fuel program. 
Like most of the other real 
emergency programs, the avia- 
tion fuel project is coming out 
of the construction stage and 
getting well Into production. 

But the enemy will con- 
tinue to establish the require- 
ments — and so far warplane 
losses have been less than 
anticipated, with the result 
that there are more planes to 
fuel than the authorities had 
dared hope would be the case. 
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L ooking over some old plane pictures 
i the other day, we were reminded of 
another summer, lo these many years 
ago, when we were learning to fly in an 
OX-5 EagUrock in southern Arizona’s 
cattle country. The airport actually 
had a fence around it, and since that 
kept the cattle out the grass grew lush 
and green. It was a beautiful spot. 

to shoot a lot of good landings (for a 
change) but as we took off the first time 
the water temperature gage, to our 
horror, went up and up and up — far 
faster than the altimeter ever could. 
Despite a quick turn and a down wind 
landing. Old Faithful was steaming at 
every engine pore. 

That grass, which grew so lush and 
green, had also grown tall; so every 
time we got the plane up in flying 
position for the takeoff, the prop became 
a perfect mowing machine — neatly clip- 
ping the grass and blowing it back 
tightly into the underslung radiator. 

Finally had to take a day off with a 
real mowing machine and clear a path, 
gathering a goodly portion of hay. Our 
horses got very fat and sassy. But all 
this certainly delayed flight training. 


Cave -of -the -Winds in Miami 


(ZoKtUtioftfitq. 

GENERAL ELECTRIC 


• That started reminiscences that car- 
ried on to an air show we later pro- 
moted. A feature of the day was to be 
a record-breaking parachute jump — 
from such a height the jumper would 
have to use the flour-sack "smoke” trail 
gag to let the gaping multitude know 
where he was. A friend in the nearest 
metropolis “went our bond” so that a 
service outfit sent a chute without the 
customary deposit or advance payment. 
Meanwhile, a more-than-usuallv-broke 
college student agreed to make the jump 
-for 25 bucks. 

Came the day and, ’midst proper 
fanfare, the jumper climbed into the old 
J-5 Stinson to start the long climb. 
Finally, we on the ground saw a streak 
of flour smoke issue from the plane — 
but no jumper. Seems that on the way 
op he'd wanted a smoke and to get 
at cigarettes in his shirt pocket; he’d 
unhooked the front of the harnesi He 
was squatting in the door, just ready 
to heave himself out backwards, when 
the pilot saw the unfastened harness. 
Somehow he grabbed the guy, pulled 
him in, and refastened the harness. 
(Then he almost had to shove him out.) 

Since they could only get up 13,000 
ft, everyone on the ground saw the 
jumper leave the plane, to fall free for 

* good 6,000. His descent after crack- 
ing the chute was really fast; almost 
as fast as the snubbing he gave us later. 
Couldn’t blame him a bit though — we 
felt exactly the same way three days 
later when the chute owners sent a 
violent wire demanding payment and re- 
turn of their property. Got even 


though; promptly wired back “Collect 
chute from CAA inspector who confis- 
cated it, twelve broken shroud lines, two 
ripped panels, and all.” 

Never heard a word more from them. 

• The Chinese pilot was having an 

awful time trying to land a hot new 
American combat plane just assigned 
him. After making fully half a dozen 
passes, every one high, he finally got 
it on the ground, midway down the field 
— stopping only after he'd gone through 
the fence into the ever present ditch. 
His report was succinct, to say the least, 
merely stating: “This airplane has 

tendency to overshoot field.” 

• Friend of ours got a real hedge hop- 
ping ride in the nose of a Douglas A-20 
— it was so hedgy they actually clipped 
off a tree top. What,” gasped our 
friend through the intercom, “were you 
doing then?” 

Unperturbed, the pilot replied, “Just 
checking my altitude.” 



SIDE SLIPS 


• After returning from his first leave in 
seven months, the squadron of a young 
fighter pilot got orders to “scramble!” 
He jumped in his plane so excited he 
forgot to turn on the ignition switch, 
delaying the flight’s takeoff for what 
seemed to him interminable hours. 
Soon, as his engine caught, his ear- 
phones crackled with the control tower 
operator’s bored voice: “Hit the needle, 
Beetle, the finally found his fan.” 



Mogalro's |»t beginning to realise how many kids have really learned to fly. 
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1 O o O Boein 8’ s first Flying Fortresses took to the air 
* • • ...power plants supercharged for high-altitude 

flying. Intercoolers on this early design weighed 
92 lbs. each. Designers wanted that weight cut 


1940 




SRCH PRODUCED THE FIRST 
UMINUM INTERCOOLERS 


unds, these new 
Jed a saving of 
Flying Fortress? 


TODAY. . . AiResearch Intercoolers have been still further im- 
proved — are even lighter, more rugged, more efficient 
Thousands of them are helping; power plants deliver added 
useable power . . . helping raise the critical altitudes of 
American warplanes on every fighting front 





CASTERS & WHEELS 

Precision-made Darnell 
Casters with the DOUBLE 
BALL-BEARING SWIVEL 
assure a long life of effi- 
cient, economical service 

4.vA for jVpit 192 Pag** 

DARNELL MANUAL 
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DARNELL Cctpomti /<</. 




. . . that make Plomb Tools 
t/Le c/toice of professional mechanics 


Of all the tools in the complete Plomb line, punches and 
chisels go against some of the toughest jobs. Plomb engineers 
know how to make them with points that give utmost resist- 
ance to chipping, breaking, and bending . . . with scientific 
design and balance to help users do better, faster work. 

They are typical examples of the high quality of Plomb fine 
forged tools. Over 1 200 kinds and sizes are on sale by deal- 
ers everywhere. 

To meet the gigantic demands for these famous tools in war 
industries, 36 factories make them. Special tools for war 
needs are available also. If you need special tools ... in 
quantity . . . consult the Plomb Tools Contracting Company 
Division. For regular tools call your local Plomb jobber. 


PLVMBtf 



PLOMB TOO L_ COMPANY 


brackets are installed, followed by the 
corrugated sheets which lie just under 
the skin. As the latter are applied, 
the engine nacelles are admitted through 
doors in the lower platform and joined 
to the wing. Landing gear brackets go 

on and the skin is completed everywhere 
up to the flap section on the lower sit' 
At. this stage of completion, the jig 
opened and the wing lifted out and la 
‘it'K holes 


attaching face, 


rork v 


are lifted by crane to the next station 
forward, where all the final installations 
are made. Landing gear struts, exhaust 
tail pipes, turbo-superchargers, exhaust 
heaters, control cables, flaps, tanks, 
lights, radiators, leading edges, plumb- 
ing, and fuselage connections are all 
finished in this area, and finally, even 
the engine installation is completed be- 
fore the unit ever touches the fuselage. 

This brings the wing section abreast 
of the joining fixture, complete except 
for outer wing panels which go on 
later. Many parts installed here come 
in from outside the plant, feeding in at 
this point from the side of the building. 

The nearly complete fuselage is now 
lifted forward from its station just to 
the rear and placed on jack supports, 
while the two wrings are brought over 
and bolted on, with the ready made con- 
nections of cables, wires, and plumbing 
honked up, and the fairing strips ap- 
plied. The rudder, stabilizers, elevators, 
and wing outer sections are installed, 
wheels put on, turrets put in, propellers 
mounted — and there’s the ship. 

Following a few items like pilots’ 
seats, bomb bay and rear turret doors, 
testing of landing gear and flap opera- 
tion, and checking of the instruments 
with an electric test bench, the ship is 
lowered to its wheels and rolled forward 
for a final inspection. 

Perhaps the most characteristic qual- 
ity of this type of production is its flexi- 
bility. As contrasted with . long-line 
work, the K-17 units are made so com- 
plete in major subsections that they can 
be brought together almost anywhere 
there is a free space. The cranes cover- 
ing wide floor sections make possible 
this freedom of movement, while render- 
ing constant direction of flow relatively 
unimportant. Some stages of assembly 
vary considerably in floor position ac- 
cording to space available. If certain 
processes are to be speeded, this assem- 
bly can be spread to other areas which 
are not dependent on line stations. Tools 
and materials are easily moved to accom- 
modate. 

Behind all this fluid activity is a per- 
fect timing. If one division falls behind, 
it is as instantly apparent as an empty 
space in a line. Speeds are geared to 
each other and competition is promoted 
to keep all departments up to their best 





OF A "CREW MATE” THAT 
STARTS A FLIGHT . . . AND ENDS IT 


"THE PORTRAIT” 

Brake as used on the C- 46 and other ships. Boeing 
B-17 Flying Fortress and Consolidated B- 24 Liberator 
(illustrated! are also Hayes equipped. 

Slugging fight or routine flight — Hayes Wheels 
a nd Br akes mean accurate ground control in getting 
the ship off and landing it . . . 
last to leave the ground and 
first on the return. 


War-tested in combat and training, as well as 
by the Air Transport Command and nation-wide 
airline operators. Hayes Wheels and Brakes rate 
"E" for Economy and Efficiency — in low mainte- 
nance cost low cost per landing, stamina under 
punishing operation, ease of maintenance in the 
field — as well as accuracy of control under the 
gruelling ground variables of 
sand. steeL concrete or snow. 
ivt Rrinwr. Hqraon. Mi. 


T W 7W VWgt AIRCRAFT WHEELS 
11/1 X AlljAND BRAKES... 


HAYES INDUSTRIES, INC. 


Home Office: JACKSON. MICHIGAN, U. S. A 
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the field; 
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There’s an old and still unchallenged saying among 
soldiers that "the infantry is the queen of battle.” But 
queens, like everyone else, are changing their ways these 
days and now the queen has a carriage ... a troop-< 

* n g glider . . . for the swift, surprise calls behind the 
enemy's lines. 

This carriage jor the queen was designed by Waco 
... is now being manufactured by Waco and more than 
a dozen other plane builders using Waco’s design and 
engineering supervision. 

As more and more of our troops move into battle, you 
can depend on it that the queen will be making plenty of 
these unheralded visits behind the lines . . . and you can 
also depend on it that there will be plenty of Waco 
gliders on hand to furnish the transportation. 


rier until joinin'; hns been completed. 

After joining;, the lower portion of 
tbe two fore section cradles are de- 
tached from the overhead carrier, the 
cradles themselves remaining: attached 
■’ • fuselage, which is lowered to 
he same axles of 

Supported fore 

i* dollies, (he joined 
toil foremost, to the 

mother line at right 
angles to the overhead lines, where the 
fuselagi 
stations 


In later stations of this sidewise line, 
the nose section, enipeunage assembly, 
and ball turret arc installed. After that 
•he fuselage moves into one of the final 
stations, where the right and left inner 
wings, transported by overhead crane 

now rapidly shaping Fortrrx* is given 
its hydraulic checks and inspections lw- 
fore proceeding to the final leg of the 


The production record on this world 
famous aircraft has Imen for strategic 
pnrposes, kept well under cover. But it 
ran be revealed that it is such as to 
strengthen our belief in the soundness 
,.f the system and organization which 
I, as made this ship appear in force on 
jll the Iniltlefronls i f the world. 

Testifying to the clllcicnrv „f the 
multiline production system is Ihe fact 
I list II wing, a first winner of the Army- 

star signifying a second six months of 
|imduetinn excellence. This plant is 
currently producing eight limes as many 
| Fliritii/ Fnrlrrssrt* as it did the month 
liefore Pearl Harbor. This has been done 
without expanding the manufacturin': 
laeilities. 


ACCURATE SPRING MANUFACTURING COMPANY 

3814 W. Lake Street • Chicago, Illinois 


that workmen seldom need or use res- 
pirators, ami even with spraying in 
progress the room is almost entirely 
free of fumes. 

From the paint l>: oth the fore and 
aft section lines branch into three in- 

irsbi I lotions, and one for the aft sec- 

paint mom their carriers roll into an 
overhead to rk transfer which moves 
them sidewise I > the head of whichever 
line is desiied. then permits them to 
roil forward inlo it. 

Onr stress on worker comfort and 
efficiency is exemplified on these lines 
by the conveniently phiced platforms 
which are attached to the wing brackets 

ride clear of the Hour, travel through 
the stations where they are needed, and 
are quickly removed when no longer 
required. 

Since, under onr system, each depart- 
ment tests and proves its own work, the 
menus for doing so are provided at eaeli 
point necessary. These tests are made 
and work is approved before a section 
is permitted to move to the next station, 
la Ihe ease of control cables from the 
pilot's cockpit out through the wings, a 
Jig for establishing their correct length 
and testing their tension is attached to 
the upper wing brackets, outside of tbe 
fuselage. When cable lengths have been 
set, under proper tension, the jig is 
removed for use on another section fol- 
ia the final station of the fuselage 
section lines the aft section is lowered 
from its carrier to a floor cradle and 
moved sidewise across the aisle between 
the two lines and placed in position for 
joining to n fore section, the latter re- 
maining attached to the overhead oar- 


"F«rl reus***” 

l»v Douglas 


IAT 1 UN, J 
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rather unusual design. One drills the 
spar chord (a hollow square extrusion) 

gantry type, this machine grips the spar 
chord and the mating cap, together with 
a drill template that eliminates piloting, 
and drills hundreds of holes both accu- 
rately and at high speed. The drill is 
electrically driven with pneumatic con- 

drilling through both walls of the spar 

other, each direct a drill ns thev move 
down the length of the chord, Imth 
seated directly above their work. Auto- 


matic vacuum clamps eliminate most of 
the usual tedious, time-consuming setup 
ordinarily required for such an opera- 

For drilling the outboard and inboard 
ends of spars, a jig with vertical drills 
was developed. Both fore and aft spars 
are clamped on their sides while the 
vertical terminal drill, with floating 
drill chuck, locates and drills eight 
drive-lit holes through the spar ends 
and fittings within a tolerance of 0.0003. 
Drilling and reaming in one operation, 
through both chrome molybdenum steel 
and dural, this machine saves one com- 


GLOBE “ROLL ON” HOIST 
LIFTS PBY-TYPE PLANES 


^Oil-Hydraulic Platform Facilitates Repairs, 
Flight-Positions Plane for Instrument Checking 



GLOBE HOIST 
COMPANY 
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ittacb- 
rolled 

a three-segment, hinged, 
channeled clamp or band is released, 
and the engine is picked up by a hoist 
and raised to the joining position. 

With installations complete, a check 
of electrical circuits is made by a unit, 
devised in the plant, which takes the 
place of normal fuselage circuits. This 

unit tests the entire inner wing section 
before final assembly. 

The fuselage and inner wing lines, 

tioned before, come together at a corner 
of the rectangle formed by the assembly 
lines (actually a corner of the building). 
Inner wings are lifted from their car- 
riers by overhead crane, which swings 
them into position for joining to the 
fuselage. When that is accomplished 
and connections are completed, the 
(Turn to page 318) 


Supporting an engine at rest and Har- 
nessing its surging power in flight, the 
engine mount must possess a liberal 
margin of strength. Yet it must be 
light — must add the fewest possible 
pounds to the weight of the plane. 


Seamless steel tubing answers these 
exacting requirements. 

Formed and welded into sturdy engine 
mounts, seamless steel tubes harness 
power plants and planes into superb 
fighting units. 

LABORATORY SERVICE 
FOR TUBING USERS 

Manufacturer* faced with produc- 
tion problems or future plans in- 
volving the use of steel tubing are 
invited to contact Michigan Seam- 
less Tuba Company. Development 
work for users of tubing is a major 
activity of our complete metallurg- ^ 

There is no obligation, of course. 
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Sand . . . gritty, cutting and persistent ... is a 
favorite weapon of the elements. Just a handful, 
sprinkled in the right places, can knock a plane out 
of action as surely as enemy bullets. Precision parts 
are special objectives. Take control systems, for 
instance . . . where sand-gutted bearings can 
“wobble" a plane right out of action. 

Effective protection against the attack of sand 
... as well as attacks of weather 


ture extremes ... is one of the outstanding features 
of Fafnir Aircraft Ball Bearings. Under all sorts of 
adverse conditions, these specially sealed and 
shielded Fafnir Bearings provide the all-important 
rigidity . . . yet, free and smooth action . . . that gives 
our Army and Navy planes their maximum 
maneuverability through flight after flight 
The Fafnir Bearing Company, Aircraft Divi- 
sion, New Britain, Connecticut 




Axe you storing away in the back of into distribution? Bring your product 
your head-in safe or desk drawer— to us NOW! While General Instru- 
the plan for a mechanical or electrical ment is at present engaged 100% in 

device that you mean to bring out war effort, our plants and personnel 
after the war? Wars always end more are geared for the development and 
abruptly than they begin. How long volume output of precision products— 
would it take you, if the war should all set to swing into civilian service 
end next month, next year, or even the moment the Axis 
two years hence, to get that product runs up the white flag. 
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ihfir cooperating — as in the Boeing, 
Douglas, and Vega instance — in defense 
of this country and the world. And as 
ihose identical Fortresses wing toward 
ibcir objectives, they furnish living 
proof that the ingenuity and individu- 
al}- of U. S. industry is rcwritting an 

•There are only two ways to skin a cat, 
bat there are three ways to build a 
Ftgisg Fortress." 


"Liberators'’ by 
Consolidated Vultce 


has taught that such an arrangement 

of space in the building and puts three 
•hips in work where normally only two 
tould be. 

An improved and simplified cantilever 
carriage design, plus attached scaffold- 
ing, aids the workers in reaching even- 
par! of the airplane, and the continuous 
movement of the assembly lines is so 
snoot h that workers inside the ships 

ire painted white, not only to reflect 
light, but for cleanliness. Most new 
employees apparently are impressed not 
only with the tremendous production 
activity, but also with the constant state 

Suorescently-lighted structure, which 
ilso incorporates white cement flooring. 
The latter augments both light reflection 
md cleanliness (see p. 16(i, Dec. Avia- 

Carriage conveyors on the assembly 
line are valuable for many reasons, one 
being the elimination of the possibility 
■ f line stoppage through a shortage of 
iny part of the landing gear, since the 
chip is not propelled along on its own 
•heels. Carriage operations allow for 
testing at stations of the retractable 
binding gear, with its complicated hy- 
draulic system, as well ns of landing 
Saps and other appurtenances, thus 
eliminating the need for a later jack-up 

The carriages, coupled by telescoping 
low-bars not unlike those on railroad 
rare, are pulled steadily, by compound- 
trared electric motors, toward the 200- 
ft-triele doors at the end of the assembly 
bodding. These carriages are complete 
•ith air and electric connections so that 

'iocs directly into outlets in the mov- 
ing carriages. Tracks are made of thin 
-"Id-rolled steel bars, bolted flush to the 
floor to enable trucks and other rolling 
•toek to move across them without hav- 
»g to take long detours. Eight sta- 
tions from the end of the line, a trigger 
•rrangement on the telescoping conncct- 
b«r between carriages is released so 
that ihe bar lengthens to permit areas 
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T HE PUNCH you need — when you need it — has 
been built into the G-E bomb-door drive shown 
below. Careful design, fine materials, and rigid tests have 
all contributed to making this power package one that 
will stand up under the toughest combat conditions. For 
example, one of the many outstanding features of this 
G-E power package is the winding structure which — 
because of a superior new insulating technique — is prac- 
tically indestructible under the severest overloads. 



Of the many important tasks in aviation being accomplished with 
equipment made by the Denison Engineering Company, Columbus, Ohio, 
one of the most spectacular is the testing done by its HydtOILic Test 
Stand. This mobile unit, used in the field — or wherever electric power 
is not available — checks aircraft hydraulic systems. Saves valuable main- 
tenance time . . . protects planes and men . . . and keeps ’em flying/ 


And we believe the fact this vital cquipr 
Jrs. is significant. It's further proof 
that the Jumbo Jr. tire-tube-wheel 
combination is capable on every type of 
job . . . demonstrating more than ever 
GENERAL'S famous quality! 

Jumbo Jrs. roll easily . . . cushion and 
protect load, truck, floor or dock Trac- 
tion is exceptional — filings, chip and 
clippings aren't picked up. Exclusive 
and patented, Jumbo Jrs’ design makes 
possible service unequalled by any 
other industrial pneumatic tire! 
Available in new air corps s 
lor war orders and certain es 


rolls on GENERAL Jumbo 



sizes. Also 


THE GENERAL TIRE & RUBBER COMPANY • AKRON, OHIO 
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INDUSTRIAL BALLOON TIRES 




In the North American B-25 ""Mitchell"* Bomber 



presstite 

truuko seam sea L'M tape 

...... I Fuselage Seams 


IK i 


N orth American B-25 "Mitchell" 
used by Major General Jimmy 
raiil. anil have been operatctl against 
Africa to the Aleutians anil from 
Europe anil Kussia. 


Fuselage seams of the 11-25 are sealeil with I’resstite Kxlruileil 
Seam Sealing Ta|»e. as are other places where seam sealing is 
necessary . This Presstite sealing rompountl seals the fuselage 
again'! ilusl. ilirl. rain, anil air. priixiiling cleaner, more com- 
fortable compart incuts for the IhuiiIht crew. 

I’ri — tile Sealing Coni|H>unils for the aircraft industry are 
being used for such apecialixetl sealing uses as the sealing of: 

Integral Fuel Tanks • T>rop-off. Fvpenilahle Fuel 
Tanks • Intercoolers ami Air Ducts • De-Icer 
Tanks • Cun Turrets . Synthetic Class 
Enclosures • Instruments • Seaplane Floats • 
Insulation of Dissimilar Metals 

North American is only one of many leailing aircraft manu- 
facturers who rely ii|mn Presstite products for a variety of 
iui|H>rtant sealing applications. 


I.et Presstite help to solve your scaling problems, too. Semi 
us iletaileil information as to your requirements anil let our 
engineers recommend the Presstite products lies! suited to 
your needs. Write today. 


Prrsalilr I'rmlucls before 1‘earl Harbor: Scalir- 
f.»r the Refrigeration Industry. Railroad-. 


I'KESSTITi: CO., :t»IO Chouteau Ave., St. Louis. M* 


between the carriages at this point to 
increase from 50 to nearly 05 ft., partly 
opening np the nesting pattern to allow 
for outer panel installations. 

Complete coverage on installation of 
all large parts on the ships anil on the 
line by the “upside down” railroad also 
plays a major role in continuous move- 
ment of the line. Wing outer panels are 
brought from their assembly area near 
the installation stations and added to 
the Liberator without a halt in the line. 
Similarly, the tail assembly ( completed 
in a nearby place to the extent that only 
four holts are needed to attach it to the 
craft) is dropped into place. Power 
plants are installed from a 90-deg. 
bridge over the planes. Armament, in- 
cluding gun turrets, then moves into 
place from a nearby assembly area. The 
bombardier's glass enclosure is left off 
the B-24 until the last moments in order 
to expedite movement of workers in and 
out of the fuselage. 

Assuming greater importance ns the 
site and weight of subassemblies grow 
is the .iust-mentioned “upside down" 
railroad. An overhead monorail eranc 
system networking the millions of 
square feet of the plant’s ceiling, it is 
used, for example, to lift center wing 
sections from the bucks and place them 
in a horizontal position on a moving 
conveyor line in which they are sup- 
ported at each end on wheels. Wing 
installations then continue as the center 
section moves to the bomb bay fixtures 
where l.ondi bay side panels and cat- 
walk are installed. Further down the 
flat line, the wing moves into place on a 
self-leveling and aligning mating fix- 

Finallv. the power-operated, over- 
head-lift. JiiO-ft.-wide doors go up, and 
a complete B-24 moves from the line 
and out into the yard, where the con- 
arete slopes just enough to aid the ship 
in rolling from its carriage ns the lnnil- 
ing gear oleu struts are inflated. 

After an engine run, the Liberator 
goes to one of two large compass roses 
for compass swinging and calibration 
and testing of its complicated radio 

equipment. 

From there it moves to the fonr-ship 
hangar, where it receives flight inspec- 
tion. Shake-down flights are accom- 
plished by experienced crews who take 
each Liberator to its operating ceiling 
anil thoroughly test all functions for 

hxperience gained from Consoli- 
ilated’s other operations is reflected in 
the entire Fort Worth set-up. Even the 
storage problem connected with the 
quantity production of four-engine air- 
craft of this size is complex. 

As a hypothetical case, say our pro- 
duction is 300 Liberator bombers and 
transports per month. This means we 
mnsi have on hand each month 1,200 en- 
gines, 1.200 propellers, and 3.000 50-eal. 
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AERO INDUSTRIES 
TECHNICAL INSTITUTE 


was contributed by leading manufacturers. 

Ask at your plant library for Aero Tech’s AIRCRAFT 
DATA BOOK. If you want a copy of your own, ask 
for it at your factory store or mail the coupon below. 
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HOT A JM? 

stopped 

COCO-' 


BullDog’s Vacu-Break Safety Switch with 
"Clampmatic" Contacts provides the 
faster, tighter closing — and quicker, 
smoother opening — needed for safest, 
most dependable operation at lowest 
maintenance cost. 


_ A# "Clampmatic" switch contacts 
f T/JJ exert a wedging action when en- 
gaged with the beveled ends of 
the stationary contact prongs. This 
wedging action puts great pressure on the 
movable slug, for positive pressure contact 
in ON position. 

_ When the handle is pushed to OFF 

/Irf position, the static energy stored in 
clamp spring helps make an easier, 
smoother separation of contacts. 
This quick-break operation in the close-fitting 
arc chamber creates a MAGNETIC BLOW- 
OUT effect which quickly dissipates arcing. 



BULLDOG "fyCbCUr-/3ft&ClA- SAFETY switch 

with "Clampmatic*' Contacts and front-aperated Packer Handle. 




bulldog 

MANUFACTURERS OF Vacu-Br.al< 


ELECTRIC PRODUCTS CO. 

Safely Switches, SafToFus* Pansl- 
boords, Circuit Ma.I.r Brsafcsrs, 



Switchboards, Bus Duel Systems — 
FOR LIGHT AND ROWER. 

BUY MORE WAR BONDS 
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** A venders*’ 

By Eamlrrn 

( Continued from page 173) 
forms sel mi the main platform. A fe* 
exterior jobs make it necessary to use 
light four-step units which are attached 
temporarily to the (lollies and have 
wheels which run on the floor. In some 
areas, especially near the end of the 
fuselage line, wheeled scaffolds have to 
be attached to the dollies to reach points 
not accessible from the floor balconies. 

In all, the final assembly line is ncarlv 
a mile in length, .yet because it makes 
several loops the area occupied is com- 
paratively compact. Although balcon- 
ies run nloiig each side of the high 

fuselages to pass along one side of the 
bay and back along the other with space 
between, before lieing shifted, while still 
on the dollies, to the next high bay. 
There are over 100 stations on the line 
and their average length approximates 
40 ft. At each station, a given set of 
operations must be performed and each 
assembler (there are often several at 
a station, a large proportion of them 
women) has a specified part of the work 
to do and soon becomes expert in this 
job. 

In an emergency, the assembler can 
ride beyond his or her station, usuallr 
without interfering with other assem- 
blers. Since the operations have been 
carefully timed, however, there seldom 
is need for doing this. In the low hays 
between the higher ones are separate 
groups of assemblers who prepare wir- 
ing and tubing among other subassem- 
blies and have them ready ns needed. 

A great part of the work along final 
assembly consists in applying such com- 
ponents as piping and wiring, controls, 
instruments, guns, hydraulic units, pilol 
seats, and landing gear elements. Wher- 
ever possible, as much of the work as 
ran be done outside the fuselage is per- 
formed at benches or in special jigs 
where all tools and small parts needed 
are immediately at hand. ' The subassem- 
bly thus built up is then either placed 
in stock rooms along the line or is pul 
in racks on the floor or balcony directly 
along the line where it is handiest to 
the assemblers who apply it to the fuse- 
lage. Stork boys keep the racks filled, 
hence assemblers rarely have to leave 
their stations to pick up parts or sub- 
assemblies which they must install. Be- 
cause of the chance that assemblers may 
strike their heads against brackets or 
other projecting parts, those doing 
this work, especially in the bomb bay, 
wear fiber helmets for head protection. 

Engines and the mounts which sup- 
port them in the plane are received from 
outside suppliers and, before being 
placed in the plane, are combined with 
several accessories into an engine assem- 


bly, which is built up on a special 
wheeled dolly in a department assigned 
for this job. Engines are lifted from 
crates by a hoist on a trolley rail and, 
after assembly to mounts and attach- 
ment of the latter to the dolly, the dol- 
lies progress along guide rails past bins 
and benches where the various parts and 
accessories are stored or prepared for 
attachment. By the time the assembly 
reaches the end of the line, it is ready 
for installation in the fuselage and is 
transferred to the fuselage line on a 
trolley hoist. This takes place just after 
the fuselage leaves the balconied area 
and emerges into the last of the high 
hay's paralleling the balcony bays. While 
traversing this bay, considerable work 
at a high level has to lie done, hence 
there are connected to the (lolly- wheeled 
scaffolds which advance with it and the 
fuselage while landing gear, engine, and 
other subassemblies are installed and in- 

After the fuselage, still in the dolly, 
reaches the end of the last hay, men- 
tioned above, it is disconnected from the 
floor chain. Thereafter it is pushed by- 
hand on the wheeled dolly and is turned 
at right angle- into the crane bay, along 
which it is advanced until completed. 
Wings nnd tail surfaces, received on 
truck-trailers from other plants, are un- 
loaded into caster dollies at the end of 
this bay nnd the crane is used to trans- 
fer the wings from the dollies to the 
plane. Before the wings are installed, 
however, the tail surfaces arc attached. 
This is done from eastered scaffolds 
attached to the dolly and advanced with 

Initially, wings were installed from a 
fixture having three jacks, but Eastern 
persuaded the Xavy to make an engi- 
neering change on the wing to the ex- 
tent of installing a threaded sleeve at 
the center of gravity. This makes it 
possible to insert an eyebolt by which 
the wing can be suspended from the 
crane. When so suspended, the wing 
is very trn-ily shifted (guided by only- 
one man, instead of three required be- 
fore) and i- attached at the hinges to 

After this has been done, considerable 
time is required in connecting the hy- 
draulic pari- for folding and unfolding 
the wings and in testing the system to 
insure its functioning as specified. 

While adjustments are proceeding, 
the central gun turret is lowered into 
place by the crane, is attached to the 
fuselage, and readied for test. The 
Plexiglas inclosnres for the turret and 
the cockpits are also put in place and 
are fastened. 

When the plane assembly has pro- 
gressed about half the length of the 
bey, wheels are put in place on the 
landing gear. The tail wheel has already- 
been installed. This makes it possible 
for the dolly to be removed and for the | 



HOSE FITTINGS FOR 
PRESSURIZED CABINS 



Latest addition to Hartwell produc- 
tion parts is the new bulkhead hose 
fitting series, AN846, 848 and 849, 
designed for pressurized cabins. Pro- 
duced on specially built machines and 
on a 'round-the-clock schedule, these 
parts are now available in any desired 
quantities, together with Dural hose 


fittings of the AN840 to 847 series. 

All Hartwell hose fittings, except 
those made from bars tock, are pressure 
tested by air, under kerosene, to 100 
lbs. gauge pressure. Close production 
controls and complete inspection 
after each operation are enabling us 
to maintain all blueprint tolerances. 


HARTWELL AVIATION SUPPLY COMPANY 

Aircraft Production Parts 

SAIT CRENSHAW BLVD., LOS AMBLES • DALLAS. TBXAS . DETROIT. R 
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FOR THE GIANT THAT AWAITS 

THE GREEN LIGHT 


★ It will not be many months after peace comes that a new kind of bird 
will take to the skies . . . the mammoth cargo ship which will carry mer- 
chandise better, faster and more economically than any freighters of 
the past. 

This giant is being created now in the minds of those who recognize 
the great future for commercial aviation. It is taking shape on the 
drawing boards of farsighted plane makers. It is coming to life in the 
designs of progressive parts makers whose vision goes beyond wartime 
contracts. 

Winning the war comes first, naturally. That is why the millions of 
AFCO Fittings now being shipped are all for fighting planes. But we, 
too, are planning for tomorrow. 

We, too, will thrill with the pride of accomplishment when the waiting 
giant gets the green light and soars into the air . . . with AFCO Fittings 
safeguarding the arteries which carry everything from fuel for its engines 
to oxygen for its crew. 





plane to be advanced on its own wheels. 
But, to keep it level for test purposes, a 
-mail, high-wheeled dolly is placed under 
ihe tail. The large dolly, being at this 

,C"s-hich it is to be used again, is 
wheeled by hand back to the area be- 
side the master assembly fixtures. In 
the meantime, the plane proceeds toward 
completion of assembly, and various 
hydraulic and electric tests arc made. 

At the final station on the assembly 
line and just before entering the final 
paint room, the plane reaches a dark- 
ened area of the bay and “targets" are 
applied to tail and other surfaces to 
check the machine gun and turret. 
These tests make sure that the guns and 
turret are so adjusted that fire from 
the gun cannot injure any part of the 
plane. This is done by attaching to 
the gun a small projecting device which 
throws a light beam against the targets 
along the paths of the weapons’ fire. 

Special care has been exercised in 
the design of the final painting room to 
assure the best possible working condi- 
tions. The room is really a short sec- 
tion of the crane bay but is walled off 
from the bay and is provided with large 
air-operated doors at both ends for 
planes to enter and leave. The room 
accommodates two planes at a time. All 
air entering the room is drawn through 
alters in the ceiling and is exhausted 
through floor trenches which carry water 
about a foot deep. The trenches are 
laid out to approximate the floor plan 
of the ship and are covered with grat- 
ing through which the air, carrying 
fumes and pigment particles, is ex- 
hausted. Solid particles passing the 
gratings are mostly deposited on the 
surface of the water, from which they 
are easily removed and can be recov- 
ered, but any residue is caught in filters. 

Down-draft through the room carries 

though painters must wear* masks, work- 
ing conditions are excellent. When the 


plane 


ing positioi 


FITTINGS OF QUALITY FOR PLANES OF WAR AND PEACE 

The Aircraft Fitting Company . 1400 East 30th Street • Cleveland, Ohio 


•eaffolds on whe 
t, and some parts are masked. Upper 
portions of the ship are then sprayed 
md, after removing the scaffolds, the 
ower portions are sprayed. After dry- 
ng and inspection, the ship is wheeled 
nto the adjacent final inspection room, 
rhere radio and other electrical equip- 
nent undergo test and the ship is readv 
for transfer to the hangar for Navv 
I flight tests. 

Wnr Communique 
No. 19 

(Continued from page 109) 
time will come when cut-back plants 
will simply be stopped, because there 
*i‘l be no other war requirement to 
which they can be converted. 
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T HE planes and ships streaming 
from America’s industrial centers 
are not just implements of war. They 
are working parts of the coming peace 
— an economic and sociological peace 
wherein the freedom-starved peoples 
of the world will be united by ties of 
common interest, purpose, and trans- 
portation. 

Airpower has bombed out distances ! 
The fellowship of armies today sounds 
the keynote of international coopera- 
tion tomorrow. War materiel, ex- 
changed so freely between nations, 
foretells of an expanding international 
trade in the future. 

The men at the front will become 


our economic and business leaders. 
Great names in war production will re- 
main great names in the manufacture 
of peacetime products. By building 
trainer planes and making high grade 
parts for the world's fastest and best 
figh tingand bombing planes. Fleet wings 
has earned its worldwide reputation. 

And, while Fleetwings’ production 


records climb, the discoveries and de- 
velopments of Fleetwings’ engineers 
give exciting promise of peacetime ap- 
plication as well as immediate war use. 

Whatever the trend, whenever the 
time comes, there will be no wasted 
time at Fleetwings. Signing off war 
and taking on peace will be just a 
matter of shifted emphasis. 



pioneers with parts 
and hydraulic 
equipment 



Division of Kaiser Cargo , Inc. 


BRISTOL • PENNSYLVANIA 


FLEETWINGS 


made all this equipment. Several war 
plant and equipment liquidation bills 
are already before Congress. None of 
them is in settled form. There will be 
more, and there will be bills calculated 
to take care of the aviation equipment 
and plant exclusively, on the ground 
that they constitute a special problem. 
What is done about these things may 
mean the difference between going big 
and going bust after the war, for big 
and little businesses alike. Everyone 
-should keep his eye on Washington — 
should let his congressmen have con- 
structive ideas. Gripes will be so plen- 
tiful that any thoughtful contributions 
will be welcome. 

The postwar international airway 
situation, which sounded quite difficult 
some time buck, is beginning to lose its 
haze. The airlines have stated empha- 
tically that they don’t want government 

tional corporations, and presumably 
their opinions will be considered. The 
head man of Pan American Airwavs 
has said he believes wc should sell trans- 
port planes to foreign airlines so they 
can get started. And the interdepart- 
mental air committee experts, working 
on a postwar policy, are indicating that 


they agree against government owner- 
ship and against monopoly of U. S. flag 
foreign services by one company. It 
looks as if they will propose that the 
nations agree that anybody can land 
anywhere on non-military trips, for 
fuel and repairs. Probably there will 
be no such thing as “freedom of the 
air" in the establishment of scheduled 
air routes and terminals. All that may 
continue on some sort of trading basis. 

The British Joint Air Transport 
Committee, just formed with support 
of three powerful English organizations 
(the Association of British Chambers 
of Commerce, the Federation of Brit- 
ish Industries, and the London Cham- 
ber of Commerce), proposes that some 
sort of parity yardstick be set up as a 
basis on which British and American 
international air services may be allo- 
cated. Each country would retain the 
right to operate between territories 

sia, China, and the other United Nations 
(no mention of the Axis powers) would 
be invited to join in the parity plan. 
But the governments of the United 
States and of Britain, as such, have so 
far said nothing about these matters. 
Their decisions are yet to come. 


Cruise Control for Flying Efficiency 


(Continued from page 205) 


which the most favorable wind is ex- 
pected, considering time and fuel re- 
quired in climbing. 

3. Constant Instrument Airspeed 

In maximum range operation, the in- 
strument airspeed of the aircraft is 
varied as weight and winds change. If 
amount of gasoline used is not of 
utmost importance, the flight may be 
simplified by choosing an average in- 
strument airspeed, which is suitable 
for the conditions expected, and holding 
that instrument airspeed throughout the 
flight. The instrument airspeed chosen 
should never be less than that for maxi- 
mum range, since then gasoline and 
flight time would both be wasted. If an 
instrument airspeed is chosen which will 

mum range, fuel consumption is sacri- 
ficed but flight time is reduced. 

Constant instrument airspeed for 
power control has several disadvantages. 
First, power must be constantly reduced 
as weight of the aircraft changes be- 
cause of fuel consumption, thus requir- 
ing attention from the pilot at intervals 
of every hour or so. Second, a wheel, 
wing flap, or cowl flaps may slip from 
their best position, increasing drag of 
the plane. Ice formations on the air- 
craft are another important factor 
which slow an airplane. In trying to 


maintain the desired instrument air- 
speed, the pilot will be required to use 
more and more power and may exceed 
limits of safe operation of engines. 

The above mentioned disadvantages 
may lie avoided by use of the next 

4. Constant Power 

Constant power is perhaps the sim- 
plest and most all-round satisfactory 

mum range is not required. A power is 
chosen which will yield instrument air- 
speeds always as great, or greater, than 
that required for maximum range. That 
power is held constant throughout the 
flight. Instrument airspeed will grad- 
ually increase as weight of the air- 
craft decreases due to fuel consumption. 

This type of power control requires 
a minimum of attention from the pilot 
and immediately calls to his attention 
any malfunctioning of the aircraft, such 
as flaps or a wheel coming down, as 
mentioned above. During extremely 
long flights, it may be desirable to break 
the flight into two or three stages of 
constant power. In most cases, it will 
he found that use of constant power in 
the engine’s cruising range materially 
shortens the time required for a trip, 
with very little more fuel used than on 
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AND THERE'S REASON for that talk! These resilient ebresive 
cloth specialties on your own portable or flexible shaft tools save 
time, pyramid output and improve the product. 

TIME IS SO VITAL that when you cut it as much as 90% on many 
operations, you accomplish something very worth while for your 
Arm's war effort. 

Take those tapered "Spirapoints," running at 20,000 
R.P.M., for example. Picture how quickly and 
cleanly they smooth up odd corners, sand little 
recesses and knock off little burrs with an instant's 
lightest touch. 

IT'S LIKE THAT with all the rest of these Metalite Specialties— 
Slotted Discs, Spirabands, Pencils and the Moulded Discs for our 
rubber Mushroom Pads. There's a shape, a size and a grit for every 
irritating, time-wasting little sanding and finishing job now slowing 
up some of your most important projects. 


You can have a demonstration right on the jobs you select. Just ask. 


BEHR-MANNING • TROY, N. Y. 

ALSO RELIABLE COATED ABRASIVES SINCE 1872 


The “Gadgets” Production Men Talk About 


ut 



I. Maximum Speed 

(a) Maximum speed is very .-. Mom 
if ever, used for any aircraft excep 
fighter ships or racers. It is conceivabli 
however, that when flying through enem 
territory, or if intercepted by fighter- 
maximum speed would be desirable. I 


run a fighter plane) it is well to 
in mind that time is lost during t 
which is not entirely regained di 
descent, and the altitude at which 
favorable winds prevail is prol 
best. A 10 mpli. difference in 
velocity is equivalent to a relat 
large change in either altitude or pi 


sumption would 


gency such as moving a doctor or me< 
ieal serum might also justify maximui 
Usually, however, it is m 
enough faster than cruising speed I 
justify the extremely hard usage i 

Maximum speed is limited by powi 
output of the engines. Rated power 

continuously. Since higher speeds ai 
attained in general at higher altitude 
maximum speed of the aircraft is a 
tained at the highest altitude at whit 
rated power is available Only in 
of extreme peril would take off 
be used for maximum speed. 

(b) Maximum cruising speed 
more usable speed and is attained 
highest altitude at which max 
cruising power is available. For tb 
slight decrease in speed caused by 

speed, the decreased wea 
gines usually more than 
e of lower power. In an. 
iximtim speed is desiri 


enough gasoline to get down to 
maximum allowable landing weight, 
case of an engine failure, single-eng 
performance is materially increased 
lower gross weight. Use of fuel du 
valves will accomplish the require 
change in weight most easily. For air 
planes not equipped with dump valv- 
rapid fuel consumption is the or 
means of quickly lowering weight wil 
out throwing cargo overboard. 

Rapid use of fuel is accomplish 
basically by using high power and ri 
mixtures. It is desired to keep speed 
the aircraft at all times below the mo 
mum allowable speeds for the aircra 
If comparatively low speeds are de-ii 
during use of high power, wheels a 
flaps may be lowered, again with n 


for the boys "upstairs" 


NO LONGER ARE BLIND SPOTS the 
flyer's nightmare. Now pilots, bombardiers 
and gunners have "greenhouses" to let them 
see clearly, above, below and all around. 

At the "University of Petroleum,” 
Shell's research laboratories, a way was 
found to combine molecules from petro- 
leum gases which makes possible the 
molding of these smooth, tough, trans- 
parent globes of open "daylight.” 

It is this same genius for making 


petroleum molecules behave that first 
produced 100 octane fuel in commercial 
quantities . . . that has helped make Shell 
Aviation Fuels the preference of the ma- 
jority of the country's leading plane and 
engine manufacturers. Shell Aviation Prod- 
ucts are also preferred by many airlines, 
aviation training schools, and airports. 

Farsighted airport operators will find 
Shell’s wartime popularity a profitable 


SHELl 


AEROSHELL OILS 
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What sharp eyes they have 


lo exceed maximum speed at 
rfeieh the aircraft is safe with wheels 
a flaps down. 

7. Mailman Payload Milat Par Hoar 

Maximum payload miles per hour is 
I operation by use of which, <luring 
iy definite period of time, the maxi- 
i amount of payload can be moved, 
fleet, speed is increased, requiring 
• fuel const.mption and thus yield- 
a lower payload, until the product 
miles per hour times payload is a 
. Such an operation is advan- 
ugeous in wartime when the umoiint of 
■Igo moved with a given number of 
airplanes and flight crews is of primary 
importanee. 


t. Mailman Payload Mild 

Maximum payload miles per dollar of 
iperating cost is the operation which 
will allow an nirline or a commercial 
operator to run airplanes at their maxi- 
mam earning capacity. This type of 
operation is perhaps most difficult to 
dftermine since the problem of evaluat- 
ing the effect of increased or decreased 
liaising horsepower on cost is a com- 
plete study in itself. Increased power, 
tor example, decreases flight time, thus 
allowing the airplane to do more per 
tour of flight. 

At the same time maintenance cost 
might be increased so that the resulting 
tolance of revenue versus operating cost 
lould la- adversely affected. A balance 
mast lie reached at which payload miles, 
or revenue, is a maximum per dollar of 
operating c- st. The problem is an eco- 
o niic as well us an aerodynamic prob- 
lem It is one of the most important 
problems encountered in determining 
ilic power to be used by nil airline. 

Regardless of the system of power 
rontrnl, flight technique has an im- 
portant relationship to efficient opera- 
tion. The items of flight technique which 
tire most important in this respect are 
is follows: 


1. Lateral Attitude of Airpfaae 

Careless flying by a pilot may allow 
tlie airplane to be flown with one wing 
lower than the other. Such an attitude 
trsults in decreased efficiency of the 
"ing airfoil section, which calls for a 
stealer expenditure of power in order 
to obtain a given airspeed as compared 
t„ “level flying", or with a constant 
power the speed will be less when flying 
iitth one wing low. Therefore the air- 
plane must lie flown in a laterally level 
l"siti. n at all times. Air turbulence, of 
""Use, will sometimes make the leveling 
bchnique extremely difficult and at times 
an impossible task. 

W hen an airplane is flying with one 
low, it is either skidding or mak- 
ii normal turn. In straight flight 
"itli one wing low, the skidding air- 
plane experiences a loss in aerodynamic 


c/bcet/can /fate 


AMERieAN M ETA L HOSE BRANCH OF THE AMERICAN BRASS COMPANY . General Offices: Waterbary, Conn. 
*' a,mr y tinneonan Copper Mining Company • in Canada: ANACONDA AMERICAN BRASS LTD.. Now Toronto, Ontario 


E VEN on moonless nights and in 
pea-soup weather our pilots can 
"see” their way to the enemy target, 
and back home again — thanks to the 
precision instruments with which 
their planes are equipped. Little 
wonder then that protecting the low- 
tension wires, the optic nerves upon 
which those all-weather eyes de- 
pend, is such an important task— 
and one that is often entrusted to 
American Flexible Metal Shielded 
Conduit. 

And because of its unfailing pro- 
tection, flyers hear their radio sig- 


nals and instructions clearly, undis- 
tortedly . . . static interference can’t 
gum up their teamwork as a combat 

Allied with this line of low-tension 
shielded conduit, which meets both 
Arrrfy and Navy specifications, is 
American's complete line of Shielded 
Conduit End Connections and Fit- 
tings. Made in accordance with AC, 
NAF and AN specifications, larger 
and larger quantities of these fittings 
are produced every day. 

American also makes stainless 
steel and aluminum tubing for use 


as hot air ducts and for conveying 
exhausts . . . also a complete line of 
flexible metal connections so 
to the continued maintenance of 
modern aircraft plants. 

Our Technical Department will 
gladly assist with your particular 
problem. 
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She Doesn’t Wear 
a Uniform . . . bnt, 



ias> 

■ . . helping win the war! 


She and several hundred others here at Scientific 
Radio Products Co. 


They’re turning out the perfect crystals that pul 
life into the radio equipment of our armed forces, 
— and keep alive the vital communications on which 
depend the very lives of 
our armies. 

With two ingredients . . . 
loyalty plus skill . . . 

they’re forming crystals 
that are dependable. 
Although we’re busy with 
Uncle Sam’s needs right 
now, our facilities are such 
that we can take care of 
your requirements too! 
Write us. 



I.EO MEYERHOX W*GFQ E. M. SHIDELEB WBIFI 


RADIO PRODUCTS CO. 

t' llo 

(. M. SHIDtLl • W9lfl 

MANUIACTUBIH Of HUO IHCTB1C CBYSTA1S AND ASIOCIATID IOUIBMINT 
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efficiency. Hence, the pilot mast be 
aware of the fact that more miles per 
gallon as well as more miles per hour 
result when he maintains the airplane in 
level flight, giving careful attention to 
avoidance of ‘flow wing” flying. 

2. Air T.rb.I.ac. 

Flight' through turbulent air is in 
reality flight through vertical air cur- 
rents. In maintaining level flight 
through turbulent air. the pilot must 
alternately climb and descend with re- 
spect to the air in order to maintain a 
constant altitude. Constant climbing 
and descending means a corresponding 
change in airflow conditions over the 


wing with a decrease in aerodynamic 
efficiency. (An additional loss in effi- 
ciency from alternately climbing and 
descending is discussed under item 3. 

The pilot must be advised to seek 
smooth air levels for cruising insofar as 
possible. He will, of course, usually 
prefer smooth air because of comfort 
considerations. Smooth air is not 
always at hand, however, and wide de- 
tours cannot be supported by differences 
in efficiency in rough and smooth air. 

3. Maintenance of Constant Altitude 

a tendency to alternate between alti- 
tudes unnecessarily. All altitude changes 


FOR DEFINITE DELIVERY 
DATES ON 


I DELIVERY DATES ANNOUNCED! 


T cJRpUER 

GAUGES.. 



Because all trade journal advertisements have to 
be prepared 30 days before publication date, it is 
impossible for the Turner Gauge Grinding Com- 
pany to publish accurate delivery dates in their 
advertisements. That is the reason why Turner 
asks you to write for the "Turner Bulletin’* which 
is issued each month just after the publications 
are sent out. In this way. Turner is able to check 
their latest production schedules, so that they can 
give you up-to-the-minute delivery dates on their 
gauges, thereby assuring you of definite deliveries. 


IT GIVES YOU UP- 
TO-THE-MINUTE PRO- 
DUCTION DATES ON: 

PLUG 

RING 

SNAP 

FLUSH PIN 

• 

BUILT UP 



should be kept at a minimum because 
of the efficiency loss involved. When an 
airplane changes altitude and then 
changes back, all on a constant power 
basis, more time and therefore more 
fuel is required to fly a given distance 
than if a constant altitude were main- 
tained. If power is changed in order to 
make the chauge in altitnde without loss 
of time still more fuel is required. 

This loss in efficiency ensues because 
the power advantage obtained during 
descent does not fully offset the power 
disadvantage of a corresponding climb. 
Such is the case because of speed — 
power relationships at high (descent) 
and low (climb) airspeeds and propul- 

power from the engines is absorbed 
through the propeller for climb with 
resultant propulsive efficiency losses. 

4. Extraneous Drag 

Every care must be taken to be sure 
that the airplane is as aerodynamically 
“clean” as possible. The pilot can do 
much toward seeing thnt all retractable 
items are in fully retracted position dur- 
ing flight. Cooling flaps unnecessarily 
open, landing gear doors not fully 
closed, landing gear not fully retracted, 
wind flaps not fully raised — all arc 
detrimental to flying’ ■-flipiciiry. Pilots 

lionships, and when slower airspeeds arc 
experienced than “llie book calls for" 

is dragging. 

5. Chang*, in Power Condition. 

Whenever either of the power con- 
trol conditions ( propeller speed or tlirot- 

over-all speed or fuel loss. During n 
maximum range or constant airspeed 
flight, however, it is necessary to change 
the power conditions in order to operate 
at optimum airspeeds. This change in 
power can be nernmplislied at intervals 

power adjustments should be avoided. 

4. U.o of Engin* Supercharger. 

All present day engines have a basic 
supercharging element and spme have 
an optional higher compression avail- 

give something for nothing. Actually it 
absorbs engine power in compressing 
air to provide a higher power output at 
higher altitudes. As long as the desired 
power can be obtained without using 
added supercharging it is best from an 
economy standpoint not to use it. 

The straightforward problem of power 

basically clear, so the pilot will easily 
understand the power penally involved 
in its use and will therefore’ minimise 
his nse of added supercharging to climb 
above undesirable flight conditions and 
to take advantage of favorable winds. 
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AIRCRAFT 

BALLBEARINGS 
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Watch the Pounds come off! 


'n’t aviation grade unless 


Around the Air-Maze plant, a filter ii 
it s both efficient — and light. 

That’s why we developed an entirely new kind of filtering 
media crimped in the scientific Air-Maze pattern — and gave 
U. S. plane builders a high-velocity filter that is as much as 
3a% to 40% lighter than former types of cleanable filters. 

In one, two and three inch thickness, these high-velocity 
filters provide top efficiency and low restriction under widely 
varied climatic conditions. 

Flexible manufacturing methods, and engineers whose 
experience with aircraft filters dates from 1926, enable us to 
fabricate Air-Maze filters in practically any size and shape. 
Send for our recommendations to meet your specifications 
and watch the pounds come off! 



AIR-MAZE CORPORATION • CLEVELAND. OHIO 
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Mid-year Checkup 
On Finance 

( Continued from page 114) 
boards can do for those aircraft 
mpanies that are asking for some 
revision for postwar reserves when 
heir contracts are being renegotiated. 
ongTess alone can define the tax status 
f postwar reserves. 

The 16 companies shown in the chart 
rt aside postwar reserves aggregating 

38.131.000 in 1942, compared with $14,- 

20.000 in 1941— a good beginning but 
jrdly enough for a $20,000,000,000 
idostry. Thanks to Congress, they 

1 1 credits of .$17,792,000 last vear. 
Qlenn L. Martin, head of the avia- 
ion firm bearing bis name, put the issue 
ither forcibly before Congress recently 
hen he warned that unless the lnw- 

idutry can set aside reserves before 

ran industry will be threatened with 
dlapsc after the war. 


International 

Overhaul 


irst was declared a total lass. There 
been much praise from all 
utility of this craft, 
or A neons and Or fords, 
dworking facilities have 
The shop is equipped for plywood 
ning over molds, building up i " 
inates in a glue press made by the 
'lint, and all types of wood cutting and 
Sidling. Assembly of frames in jigs 
ind complete rebuilding from ample 
*■ stores sent in from manufactur- 
rc perforn 

hit. T ’he’b'Tt PnS j‘, When oq " ip 

ious ideas have come to light. The 
red. roll-over wing dollies (illns- 
1) are good examples, and these 

of the large percentage of wor 
). v,, d — somewhere near 49 percent 


Fuselage jigs have been 



Reliable Springe are now "dratted tor the duration" for air oral! and aircraft engines, 
tanka, email arms, artillery, ammunition, controls, electrical equipment, machine tools, 
instruments, motors — all the machinery ot war. When Victory is won. and industry re- 
turns to its normal functions, remember that Reliable Is splendidly equipped and manned 
to engineer and supply your usual spring requirements. 


THE RELIABLE SPRING & WIRE FORMS CO. 


YOU CAN RELY ON f/lf/fff/flf/l 

“Reliable §prinqs 
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t3a-&tcr£isn, Sixt&itic-' 


LOW TEMPERATURE 
WELDING 


stmpunto ot sieH 

easter production 

made POSSIBLE WITH 

Castolih Eutectic 
Alloy Mo. i* 
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New 36 me Weldiii Beta leek S < 


fi//^cr/c 

WELDING ALLOYS COMPANY 

-40 WORTH STREET. NEW YORK. N Y 
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Comparative tests in cleaning metal and glass surfaces and lenses are the 
reason why manufacturers of communication devices, precision instruments and 
optical equipment are increasingly adopting lint-free Celanese* Assembly Line! 
fabrics for uniforms, hats, gloves and wipe and bench cloths. 

For further information, consult our Precision Fabrics Division, Dept "FF" 

CELANESE CORPORATION OF AMERICA 

180 Madison Avenue, New York 16, N. Y. 
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•paced, and each runs between two 
lines of benches. One line is devoted to 
Cheetahs, one to Jacobs, one to Pratt 
& Whitneys, and one to Wrights and 
more occasional visitors. Lines are 
divided into five sections consisting of 
rear engine section, power, front sec- 
tion, cylinders and pistons, and acces- 
sories and final wiring, with separate 
inspection for each group as completed. 

Two engine dollies to carry finished 
engines to the test houses have been 
built in the shop. Each accommodates 
two engines and is equipped with de- 
tachable mounts which are assembled 
with the engine. The whole unit is then 
fastened to the dolly and transferred 
to the test stands, of which there are 
two for Cheetahs, two for Jacobs, and 
two for Hornets and Wasps. Adaptor 
mounts can be attached for various 

.soundproof brick construction. 

After test runs, engines come back to 

ing. When approved b^ RAF or RCAF, 
they arc crated and loaded into railroad 
cars which run beside the shop on a 
spur track. Cheetahs and Jacobs are 
close enough in dimensions to enable 
shipping in identical crates, which 
always include a mounting plate for 
each make. In this way crates can be 
interchanged according to need. 

Perhaps the grealest experience and 
skill required in the plant is ill sorting 
out usable parts from crashed trainers, 

than n heap of junk. With considerable 
variety of types, knowledge of how 
much can lie saved and reworked is 
very important to efficient and econom- 
ical maintenance of stores. The wood, 
metal, and fabric shops can remake 
almost anything, and with the complete 
welding facilities, propeller shop, and 

initially appears to lie a dead loss. 

The propeller shop should not lie 
passed without some mention, for it 
services propellers of all types from 
the large Hamilton Standards used on 
B-25’s to small two-blade wood airscrews 
of the trainers. Many of the latter have 
been saved from scrapping, when the 
hub plate has slightly worn into the 
wood, by application of a plywood inlay 
under the plate, giving a new solid seat. 

Assembly of rebuilt aircraft is han- 
dled as much as possible according to 
factory subassembly procedure. Fuse- 
lage equipment is installed before the 
wings go on, engines are subassembled 
With starters and generators, then 
fastened to mounts. The Harvard wing 
eenter section subassembly is. completed 
with tanks and landing gear before be- 
ing attached to the fuselage. Wings 
are assembled and controls balanced be- 
fore attachment. 

In major assembly, specialized crews 
AVIATION, July, 1943 


were tried in handling each section of 
the work, but it was found that more 
supervision was required than if one 
crew were trained to carry through the 
whole process on one ship. With this 
method, greater familiarity with indi- 
vidual requirements and state of prog- 
ress, with less conflict of group interests, 
has been achieved. Lists posted on each 
plane give crew names, man in charge, 
state of completion, and parts on re- 
quest with dates of same, so that all 
jle'aysjnay be checked. Keen .ompeti- 

rolling out. 


Allied effort — Canadian, British, and 
U.S. — has been creditable, and the 
United States Army has lieen quick to 


‘'Junior CAP” 
Aids Young 

( Continued from page 239) 

This resulted in giving students in the 
Tennessee schools a head start in aero 
nautics and enabled them to turn out a 
higher percentage of true Navy models 
than any other state. It also gave 


Larger Stocks 
ol 

Aircraft Steels 
Mow Available 



Our Chicago. St. Louis. Cincinnati and Jersey City 
plants have been designated by the WPB to carry 
Aircraft Quality Alloy Steel Bars. (ACW). These 
steels are for use only in airplanes, and are avail- 
able only to the aircraft industry and its sub-con- 
tractors. Ryerson also carries thousands of kinds, 
shapes and sizes of other steels on hand for im- 
mediate shipment. Steels for maintenance and re- 
pair — steels for construction and for manufacturing. 
When you need steel in a hurry— call Ryerson/ Our 
engineers and metallurgists will be glad to work 
with you on any problem of steel supply or appli- 
cation. JOSEPH T. RYERSON & SON. Inc.. Chicago. 
Milwaukee. St. Louis, Cincinnati Detroit Cleveland. 
Buffalo. Boston. Philadelphia, Jersey City. 


RYERSON STEEL-SERVICE 
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tonpliPK ji preliminary glimmeri 
the bright fields of teaehnig , 
subjects anil gave them a better ii.tsj*, 
tive by which to pick cadets •' 
CAP. 

The first cadet squadron i 
nessee was organized in Nashville. Sim 
the Nashville Group is large, 
thought best to let pre-flight 
choose the students from the high, 
ranking grades. Each squadron took 
school to sponsor and a correspondin 
number of cadets were chose: 
Second Squadron (451-2) for in-tanr, 
with 40 members, sponsored 40 cadets 
Hillsboro's high school. Those 40 cadn 
were then taken over and instructed I* 
the squadron. 

This method facilitates drilling a 
class work, which is done separately 
each Nashville CAP Squadron, with th 
exception of a group meeting and 
view once a month at the local airpon 
Each cadet squadron meets wit' 
sponsoring squadron for classroom 
and drill; thus a minimum in tinu 
ganizatinnal red tape, and ga --rations 
travel is being maintained. 

The only difference besides age be 
tween the cadets and regular CAPa 
is a slight change in uniform and 
fact that, although they will have t 
tacts with real aircraft and operation o 
planes, the cadets will not receiv 
flight instruction. 

The uniform consists of a plait 
khaki shirt withont the CA~ 
shoulder loops, khaki trousers for bovi 
skirts for girls, black tie, belt with 
plain buckle, tan socks, plain tan shot 
anti overseas cap prescribed for CAT 
Insignia are: Sleeve emblems with 
tri-bladed propeller in the triangle, 

""i the “U.S.” of the CAP omitted 
the word, “Cadet”, added below 
circle and worn on the left sleeve } in 
below the shoulder seam; CAPC silver 
cut-out letters worn just above the right 
shirt pocket ; and a cap emblem of 
red two-bladed propeller with whi 
wings on a bine cloth disk 1J in. in dim 

The Minnesota Wing was the first 
report formation of a CAPC Squadron 
Only a week after directives and ap- 
plication blanks were issued from Xa- 
al Headquarters, last October, 
students of pre-flight classes in Central 
High School, Minneapolis, were 

’iy CAP Squadron 711-4 and 
diately went into training at the Min- 
teapolis Armory. 

Almost simultaneously, neighboring 
St. Paul’s CAP Squadron 711-3, which 
75 members, swore in 22 cadet- 
under Lt. ,1. E. McGuiggnn, co: 
g officer of the squadron. Immediately 
ev were launched into a cot 
study which is being emulated 
the nation. 

In the first aid class they studied 
anatomy, using human skulls and skele- 


How to select the correct 

N.E. STEEL! 


• Republic’s N. E. Steel Handbook will tell you how! 
It will bring you valuable facts and information pre- 
pared by the same men who helped develop the 
National Emergency Steels — Republic metallurgists. 
This timely book offers an unusually complete descrip- 
tion of the N.E. Steels, their chemical analyses, physi- 
cal properties, their relationship to standard steels and 
why they substitute satisfactorily for high alloy steels. 
It presents the very information you need on how to 
select the correct N.E. grade for each application, how 
to fabricate it and the precautions to exercise. It explains 
the end quench hardenability test and why it is 
used in predicting certain physical properties. 

It contains many useful tables, including com- 
bined standard lists of A.I.S.I. and S.A.E. steels. 


Thousands of these books already have been distri- 
buted and are proving of inestimable value in helping 
steel users speed up and increase war production. If you 
are an engineer, metallurgist or production executive 
using N.E. steels, or if you contemplate changing 
to them, you should have a copy. Fill in and send the 
coupon below, and your book will be mailed promptly; 

REPUBLIC STEEL CORPORATION 

Alloy Steel Division 
Sales Offices • Massillon, Ohio 

eiNUAL OFFICI5 . « CLIVILAND, OHIO 

Export Department: Chrysler Building, New York. 


— REPUBLIC-^ 

■y7//oi/ STEELS |_ 




This smoking enemy supply train is just one 
more instance of the deadly accuracy that 
results from the perfect coordination of a 
finely trained crew and precision-built air- 
craft ... In supplying electric Aircraft Motors 
that power numerous plane controls, fighting 
weapons and detection equipment, Emerson- 
Electric is helping Allied Air Forces write 
“Trail’s End" to many Axis operations. 

THE EMERSON ELECTRIC MANUFACTURING CO.. 


EMERSON: eSELiCT'iUe 
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The Weldon Tool Company 

= Pump Division ----- — - 

2046 EAST 71st STREET • CLEVELAND, OHIO 



&rnd I umpln o I ihcw rvjdwotiK wire idmnficn — 

WESTERN LITHOGRAPH COMPANY 
600 Ease Second Street. Los Angeles. Dept. A 

2957 — 214th Street. Baysidc. L I.. New York 


QUICK-EASY TO APPLY AND READ 


l!u irk. Machining 
of Cylinder Heads 

( C initialled from page 176) 

After all filing and polishing are 
completed, the heads are degreased ami 
undergo final inspection which, of 
course, is in addition to the gaging 
done after most of the foregoing preci- 
sion machining operations. Plug gages 
are applied to most of the holes, a ma- 
jority of which are held within cither 
plus or minus 0.001 or 0.0005 in. of the 
specified dimensions. As a rule, this is 
thine in Buick practice, even when 
drawings permit of wider limits, since 
the extra care ret)uired is not excessive 
and in some eases "buildup" (cumula- 
tive) errors occur otherwise, which may 
give trouble in assembly, whereas it is 
avoided by the practice followed. Great 
care is also taken to assure proper loca- 
tion surfaces at the start tit* machining. 

Since several machining and other 
operations have to be performed on 
various surfaces after the cylinder head 
is assembled with the cylinder barrel 
and assembly operations involve shrink 
fits, the assembly is done in a produc- 
tion department, not as a part of the 
final engine assembly. As a preliminary 
to making the shrink fits, cylinder heads 

carried on a conveyor through a Green- 
wich intermittent oven. 

Before discharge from the oven, the 
heads reach a temperature of 550 deg. F. 
and, of course, have to he handled with 
gloves into a clamp fixture which holds 
them in required position. Small parts 
to be placed in the heated head are 
previously cooled in FrigidaiTe coolers 
>o —32 deg. F. before positioning. 

Handling of these parts, and their 
assembly into the head are done by two 
men working as a team. The small 
parts include two valve-seat rings, 
which are the first parts applied, four 
valve rocker shaft bushings, two spark- 
plug bushings, and two scavenger pipe 
couplings, the last four being screwed 
into the tapped holes provided. Valve 
seat and rocker shaft bushing are 
pressed or driven into place on special 
mandrels provided for this purpose, and 
special trails are also used for applying 
screwed bushings. Feelers or other gages 
are applied to make sure that these part- 

position intended. 

Insertion of the cylinder barrel fol- 
lows the placing of the valve seats. It 
is screwed in by hand, since the ex- 
panded barrel affords ample thread 
clearance to enable it to be screwed 
home without tools, even though the 
barrel is not cooled below room tem- 
perature. In cooling, the head is under- 
stood to shrink about 0.021 in., or a 
sufficient amount to insure fits uhicl 



powdered metal and ceramic press 
weighs 13,500 pounds, stands 11 
feet high, and is doing a "bang out” 
job of producing everything from 
medical and vitamin pills to airplane 
parts for our Armed Forces. 


Timken Graphitic Steel is helping 
Kux presses do an exceptional war- 
time job. Their cam inserts, cam 
rollers, roller pins, dies, punches, 
and core rods are made of Timken 
Graphitic Steel. The Kux Machine 
Company reports that Graphitic dies 
provide exceptional life, have excel- 
lent hardening properties and easy 
machinability. 


"In nearly two years of service, 
none of the Graphitic .press parts 
have required replacement,” say 
Kux engineers. 


Would you like to know more about 
this free-machining, long-wearing 
tool and die steel? A request on 
your company letterhead will bring 
you the latest edition of the Gra- 
phitic Steel Booklet. The Timken 
Roller Bearing Company, Canton, 
Ohio. Steel and Tube Division. 
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MATCHING AN ACK-ACK FOR WIDE-RANGE ACTION 




The sky-wide sweep of a modern ack- 
ack gun has nothing on this HydrOILic 
Press when it comes to wide-range op- 
eration. This streamlined open-side unit 
is ready with up to 100 tons of smooth- 
flowing oil-hydraulic power for quick, 
accurate action on straightening, bend- 
ing, assembling and broaching jobs. 

A simple adjustment sets the stroke at 
any length up to 18", and pressure can 
be pre-set at any point from 10 to 100 
tons. Or, the operator can regulate the 
powet and stroke "as he goes” with the 
pressure gage at his right showing ton- 
nage changes pound-by-pound. Speed 
of operation can be varied as desired. 
Fixtures and tools can be changed read- 
ily. It’s a fully enclosed press — high in 
safety factors. 

The DLOS2-100 is available with either 
manual or electric controls, or both. 

Where complete safety is imperative, 
"two-hand” control can be provided. 

Maximum daylight opening is 36 
inches. A similar model of 50-ton 
capacity is also available. For full 
information on this and other 
Denison HydrOILic Presses 
call your Denison representa- 

7<ie DEN I SOM 

ENGINEERING COMPANY 
Hi DUBLIN ROAD 
OLUMBUS, OHIO 


® IMPORTANT BOOKS ON 

AIRCRAFT * 

SERVICING- 

OPERATION-.^^^ 
— MAINTENANCE- 


ructor In Aircraft Electrical Sytlemt. 
ly Air Corat. Training Detachment. 


affor. 


After 


iregoing assembly is c 
transferred to a simple 
bench fixture which holds it in a 
venient position for attaching the si 
copper scavenger manifold or U-shaped 
pipe, the ends of which are insert! ’ 
into two couplings previously insert, 
into the head. A clamping fixture hoi. 
this pipe in correct position for brazil 
(Fig. 6). The latter is done, aft- 
applving Handy flux, with a silver braz- 
ing alloy called Easy-Flo, by means of 
a single-tip oxygen-gas flame. A s: 
clip is similarly brazed to the center of 
” ' nanifold. 


130 Pages 74 IllaOratioei SZ.2S 


502 Paget 190 Illustration. $4.50 


350 Paget 254 llleitrati 


trough knowledge of all types • 


500 Paget 320 lllettratiaet $4.5« 


Certaii 


operati 


•e per- 


on the assembly after the fore- 
going work is completed, but only thos 
on the head, as distinct from the barrel, 
are detailed here. Before the* 
done, however, the assembly is wnshed 
lear hot water and is then degreased 
trichloretbylen 


n the i 


which 


i subsequent fits are then masked, after 
subjected to sand blasting in a 
■chine. This blasting takes place in 

carried through the machine circuit. 
The sand is thrown by a blast of air 
from a line at 100-psi. pressure, and 
the fixtures are so arranged that all 
ie faces and the exterior of the 
barrel skirt below the bolting flange are 
kept out of contact with the sand. All 
handling is done with gloves, and whei 
the blasted assemblies issue from the 
hine they are shifted at o 
:ial metal-spray machine designed 
to apply a coating of molten aluniin 
to the entire blasted surface. 

done in a special automatic machine 

which the assemblies are mounted 

holders in vertical position. The ass. 
blies rotate about the cylinder axis 
they are advanced from station to s 
tion on the circular table of the i 
chine. In making this circuit, 
cylinders pass through the spray ft 
a series of guns at different levels . 
so placed that almost the entire surf 
to be coated receives the metal spr 
The guns are fed by air pressure with 
aluminum wire containing 1 percent of 
zinc, and this is converted into a molten 
spray by the oxygen-acetylene flame 
provided in each gun. 

At two of the stations the guns arc 
aimed by hand so as to touch up any 
surfaces not properly coated by the 

coating is applied to the exterior 
of the steel cylinder barrel and its fins 
above the bottom of the bolt flange, as 



IT IS gratifying to obtain 
prompt shipment of materials 
and parts ! Even more so, if they 
exactly suit your purpose. This 
double achievement is routine 
occurrence at plan ts where Boot h 
“prescription” felts — precision 
die-cut to specifications — arc 
overcoming critical material 
shortages. Aircraft and other 
vital war industries thus bypass 
many a production problem ! 
THE BOOTH FELT COMPANY 
482 19th Street Brooklyn, N. Y. 
745 Sherman Street Chicago, 111 . 
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Specialists In Aircraft Check Valves 


The William R. Whittaker Company, Ltd. is engaged solely in 
the design and manufacture of aircraft check valves. 

All Whittaker valves whether for hydraulic, oxygen, vacuum, 
or fuel systems have unique qualities and are of the latest modern 
design. Shown above, the hydraulic cone check valve has: 

1. A valve seat mounted in the stud end of the valve where it is 
readily accessible for reseating. 

2. A rigid warp proof stainless steel seat which screws into the 
base of the valve and is easily removed or replaced. 

3. A hand lapped hardened steel cone poppet with passage holes 
that are parallel to the direction of flow. 

4. Positive damping and alignment of the poppet. 


WM. R. WHITTAKER CO.. LTD. 

8314-20 West Third Street, Los Angeles, California 


DESIGNERS AND MANUFACTURERS OF AIRCRAFT VALVES AND ACCESSORIES 









FOR EVERY JOB IN HEAT TREATING 


Do You Want MAGNESIUM and ALUMINUM 
TERMINALS?! “fife RE'S A DESPATCH Fi/RAfACE 



terminals of various types and 
sixes. Check with BUCKEYE 
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H the; approach the squeezer head. 
This machine is used for both right and 
left spars and will handle both the front 
■ad rear spars. 

Prom the dual riveter, right and left 
■pars flow down their own assembly 
lies. At the end of each, bracket forg- 
ings are riveted to the finished spar, 
■hen the assembly is put on a special 
fixture. At the mating end there is a 
Billing n 






f the ! 


tal 


e which 


:, about half the length of the 







lengthwise to the cutter. The track on 
which the mill travels determines tile 
proper angle in the face of the brackets. 

In the assembly section, which is 
about £ mi. long, there are three dis- 
tinct parallel sections of about the same 
width, one of which is used for larger 
■abasseinhlies. In a parallel corridor 

in the third, other major subassemblies. 
The lirst and last differ in that the first 
corridor feeds parts transversely into 
the major assembly lines at about the 
assembly station where the parts are 
required. In the second and third cor- 
ridors the flow of all parts and sub- 
assemblies is continuously forward in 
the direction of final assembly. 

In the eorridor where parts feed into 
the assembly line from the side, such 
(subassemblies as wring spars, center 
wing bulkheads, outer wing lending 
edges, fuselage parts, fuselage button 
panels, pilot’s floors, center wing flaps 
trailing edges, stabilizers, empennages 
ailerons, and engines may be found 
As will be noted, each of these is a 
more or less complete subassembly i_ 
itself. The method of handling these is 
conventional, except in the case of the 
pilot's floor, for which there is a “merry- 
go-round” conveyor. Each fixture is 
carried on a car which moves intermit- 
tently from one station to another ui 
this subassembly is completed. 

Lengthwise, the other two eorridors 
are divided into four sections. In the 
first quarter, the wings are built from 
parts into a complete structure. In the 
second quarter two parallel rows 
center wing sections go down one c _ 
ridor, picking up all the smaller parts 
that help to complete this backbone of 
the bomber. In the parallel corridor the 
outer wings, forward and aft fuselages, 
and tail cones are constructed. 

The forward section of the fuselage is 
divided into six parts: Front and rear 
top decks, the two sides, bottom, and 
pilot', floor. The unique part of this 
job i, painting and installing furnish- 
■ogs of the sides while they move along 
on a conveyor. Until fully equipped 
•key are not joined together with the 
®oor ,, r the top and bottom structures. 
The intricate equipment that must 
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WITH NEW 
STYLE RIGID 
TERMINALS 


DETACHABLE 
SNAP-SOCKET 
PILOT LIGHT 



Gothard Series 800 Pitot Lights are very popular lor switch- 
board and similar mounting. Socket and new style rigid 
terminals that cannot work loose or twist are integral parte 
of the spring member, which locks firmly into Jewel housing. 
Socket is easily removed with spring member lor replace- 
ment of lamp bulb. Bulb may also be inserted from front 

Jewel colors plain or faceted— miniature or candelabria 


Request the Gothard Pi 
Assemblies Catalog lor 


Cjotliard . . . 

1325 NORTH NINTH STREET. SPRINGFIELD, 
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Doing a Winning Job 
in the War 


ONAN GASOLINE DRIVEN ELEC- 
TRIC PLANTS provide electricity for 
all Aviation Applications, for Emer- 
gency, Standby, and regular service at Airports and 
Bases. 

a winning job for America's mighty Air Power, provid- 
ing, operation of landing gear, and other aviation 
Ratings from 350 to 35. 

volts. D.C. 6 to 4000 v 
dual A.C. and D.C. outp 
Air or water cooled. 

Details gladly lumished 
present or poet-war 


D. W. ONAN 

lies KOY ALSTON AVEMUI e HINNK.APOI.IH. MINNESOTA 







★ Send your problem to . . 
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put in at this time goes in much faster 
when the whole side is open than after 
the fuselage has been completed and 
workmen hare to crawl inside to put it 

At the halfway point in the plant 
there is a wide cross corridor called 
the transfer bay section. Overhead there 
is a 25-ft. high platform or mezzanine 
gallery on which there are two turn- 
tables and a big slat conveyor down the 
center. This mezzanine extends across 
the ends of the two assembly bays. 
Onto it come all major subassemblies, 
except the center wing section. From 
this transfer gallery the fore and aft 
fuselage sections are routed to the center 
wing assemblies on the final lines. The 
four primary assembly lines start from 
this transfer point. The big center wing 
units are fed to the assembly lines as 
rapidly as they move forward, and here 
the Ford-built units get their start. 
Parts which go to outside assembly 
plants are gathered on the balcony and 
loaded into huge trailers developed for 
transport purposes. Two of them can 
haul all the parts of a complete bomber 
(less the engines) to any of the other 

Four parallel lines of center wings 
are moved progressively in the third 
quarter of the plant, where complete 
Ford-built Liberators are assembled. 
The first steps in the assembly at this 
section are made while the center wing 
is supported by two-wheel trolley plates 
attached to its ends. These wheels run 
on rails that carry the center wing at 
its normal height of about 10 ft. It is 
supported in level flight position, or 
at an angle of 3 deg. After the fore 
and aft sections of the fuselage and the 
landing gear have been added, the 
trolley plates are removed and the ship 
lowered onto its own landing gear. 

Between each pair of primary assem- 
bly lines, and parallel to them, there 
is an extension of the mezzanine gallery 
with a conveyor on which engines and 
both fore and aft fuselage sections are 
fed to the assembly line. At each sta- 
tion where this is done a special bridge 
and traveling crane pick up the correct 
fuselage section at that point, transfer 
it right or left, and lower it onto a 
mating car. On these cars the new sec- 
tion is aligned with the center wing, to 
which it is to be attached, and then 
moved into mating position. The en- 
gine units are supported by special 
hoists while the four attaching bolts are 
slipped into place and nuts run down. 

To permit adding the outer wings in 
the last quarter of the building, it is 
necessary to change from two parallel 
lines in each bay to one. Thus there 
are only two final assembly lines. Dual 
slat-type floor conveyors permit move- 
ment of completed center wing assem- 
blies from either one of the primary 
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No, Miss Victory, it wasn't! 

You're one of thousands of women workers 
who'll never know the drudgery of old- 
fashioned materials handling methods — the 
fatiguing work this job formerly involved. 
Your Zip-Lift Hoist was installed to provide 
the simplest, safest way of lifting heavy parts 
on and off machine tools. Without it, this 
would be a back-breaking job — that's sure! 

As more and more inexperienced men and 
women take their places in industry, man- 
agement is providing a practical way to 
reduce basic training, to lessen fatigue, and 
speed production through simpler handling 
with the P&H Zip-Lift — the only small hoist 
with full magnetic push-button control. Write 
for literature. 

Available in 250, 500, 1000 and 

2000 lbs. capacities. Plugs in on 
any standard lighting circuit. 


PAH'S m^rJ^for'excMaue in 
tear production. 


General Offices: 4593 West National Avenue, Milwaukee, Wisconsin 
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Stainless Tubing to Solve 
Tour HEAT RESISTANCE 
d PROBLEMS 

a 


7rom these operations 

ALL OUR BOMBERS REtORMEB S«EU 


ta TREMENDOUS TRIFLES . . 

£xtfui4io*t4. SHCDIDS© 


Extrudrd tubes and shapes from the hands of Rodic 
Rubber craftsmen are serving the United Nations air 
forces on all fronts — on the job in motors and airframes, 
as windshield and turret seals, chafing strips, channel rub- 
ber, dielectric tubing — in isolated locations where failure 

is unthinkable where failure would be disastrous. 

Back of " extrusions by Rodic ” are the skill and experi- 
ence of our veteran chemists and engineers . . . chemists 
who have successfully compounded synthetic rubbers for 


flawless service under temperature conditions ranging 
from —70° F. to +300° F. — engineers who are ably qual- 
ified to help you in the design and production of parts 
made to your specific requirements. 

Whether it’s rubber, or synthetic rubber, or plastics — 
whether your sealing problem calls for the use of extruded 
shapes, or bonds, or moulded products, or hose, or lathe- 
cut items — whether the material must withstand the effects 
of aromatic fuels, or engine and hydraulic oils, or coo- 
lants ... we invite you to call us in. 

We’ve built up a real reputation for handling ’’tough 
jobs ” and solving them quickly. Put that reputation to 
work for you now, won’t you? Write or phone us today! 


COirOUTH 


a 


assembly lines to the center of the final 
assembly bay. 

Later the lines turn at right angles 
and enter the pre-flight area of the final 
assembly. In this “L”, off the main 
assembly building, is the final inspection 
section, final paint, Army inspection 
and, just before leaving the building, a 
section separated by heavy fireproof 
doors in which the planes are fueled. 
Then the big hangar doors at the end 
of the line are opened and the ship is 
taken out onto the airport apron for 
flight tests. 

At the turn in the assembly line, 
there are four doughnut type turntables, 
each big enough to take a complete ship, 
located at the point of intersection of 
each of the final assembly lines. By 
their use, the planes are given a quarter 
turn so as to line up properly in the 
pre-flight area on the plant. By choos- 
ing the turntable, the planes may be put 
on either one of these pre-flight assem- 
bly lines. Big doors opposite the ends 
of the two final lines can be opened 
to by-pass ships directly onto the air- 
port apron should it be necessary. 

in mind, we can turn to the methods used 
in assembling the various elements. The 
outer wing is assembled in exactly the 
same manner as the renter wing. Being 

tures can more easily be seen and the 
methods of fabricating more readily 
understood. 

The first step is to rivet the brackets 
to the stringers and assemble the latter. 
This is done on tables with suitable 
alignment or locating fixtures. When 
riveted together they are ready to apply 
in the first wing fixture. 

There are two general types of fix- 
tures used for assembling the wings — 
one for assembling the top skin and the 
stringers, the other for assembling the 
spars and bulkheads and then picking 
up the upper and lower skins. In 
each type the fixture is designed to lo- 
cate the parts and hold them securely in 
correct position until the job is finished. 

All these fixtures are rigid, steel and 
cast iron units mounted on heavy con- 
crete foundations. The first fixture 
holds the stringers in correct position. 
Over these the skin is securely held in 
place by steel straps while it is drilled, 
counter-sunk, and riveted to the string- 
ers. Rivet holes are back drilled through 
pre-pnnehed holes in the stringers and 
reamed at the same time. On center 
wing and outer wing top skins, these 
holes are countersunk in the skin, flush 
rivets installed, and the skin riveted 
to the stringers. Because of the height 
of the fixture and wing it would be 
difficult to work without a ladder for 

the lower edge. These fixtures are 
raised high above the floor to allow the 
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Thai there is no substi- 
tute for experience is 
doubly true in a field 
so new as aviation... 
where accomplishment 
outspeeds the hand- 
book . . . trebly true in 
wartime when yester- 
day's plans are to- 
morrow's production. 

Founded in '20 

by men whose experi- 
ence carried over from 
the pioneer rule-of- 
thumb days. . .refined in 
the crucible of World 
War One . . . MERCURY 
has the know how 
which enables aircraft 
makers to turn confi- 
dently to this organi- 
zation for surfaces, 
tanks and accessories. 





elevator platforms on each side to drop 
low enough so that the lower edge of 
the wing comes at a comfortable work- 
ing height for the operator. Air and 
electric outlets are conveniently located 
all along the base of the fixture. 

Outer wing assembly fixtures are pro- 
vided with a movable top running on 
rails so it can be moved to one side 

rests on the bed of the fixture, the other 
is loaded into the movable top member 
of the fixture while it is displaced. Each 
end of the fixture has a retractable end 
plate that accurately secures the ends 
of the spars and the splice flanges dur- 
ing assembly. End plates, controlled by 
hand wheels, slide in gibs and are located 
by index pins. The movable overhead 


by index p 


t both 


3 ". 
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or door overtravel. DIRECT-REVERSIBLE 
—no externol bleed line required, obviating additional fittings. 
ADAPT ABIE— Available with either flange or foot mounting for all 
installations. (Foot mounting illustrated) 
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In the fixture, the bulkheads are as- 
sembled first to the spars. There are 
hinged drill guides attached to the top 
and bottom of this fixture, used to drill 
the edges of the spars where the skin 
is attached. Bulkhead stations are 
clearly numbered on the overhead beams 
to guard against 
The bottom skins are thi 
the spar and bulkhead 
drilled. When they have been properly 


fitted they are removed and the upp*, 
skin and stringer assembly applied. 

Reason for locating the lower surface 
skin and stringer assemblies first and 
drilling the rivet holes where the three 

used at Willow Run in a 
assemblies to the sp 

d stringers are assembled before they 

t type- s 


skin and stringer assembly is bolted in 
place at one time it is necessary to fit 
the bottom skin sections before the tc 
skin is fastened in place. 

The upper skins extend across 0 
chord of the wing, the lower ones n 
lengthwise of the wing. The transverse 
arrangement of the bottom skins permits 
assembling them from the undersii' 
the wing after the upper skin 
place. When the final strip is put on 
the bottom of the wing, bucking is done 
through access holes. 

When the wing is finished an* 
moved from the fixture by crane 
laid on its side and attached to an 
head eonveyor line, where all fit 
aileron, controls, wires, wing tip, and 
leading edge are attached. One feature 
of the line is the hump where the 
is lifted high enough to allow work on 
the bottom side, instead of necessitating 
turning of the wing ns when this 
is done on bucks. 

In the center wing section, after the 
wing leaves the last vertical riv 
fixture, it is set up in rlean-up st 


angles. T1 
ends of the 




the bolt holes in the i 
ese plates are left 01 
center wing to protect the 


It h 


speci 


* on the center w 
1 millin 


may be operated simultaneo 
dividually. It finishes all of the vita 
connecting points. The bed plate of th 
machine measures 78x18 ft. 

While in the Ingersoll, the wing i 
supported by two pivoted brackets 
mounted on posts at the base of th 
machine. When the machining is fin 
ished, the wing is lifted out by ovei 
head crane and set on a transfer cai 
The drill guide plates are removed froi 
its ends and the trolley plates, return* 
from the primary assembly line, ar 
attached in their place. 

Most interesting feature of the pri 
mary assembly line is the method o 
mating fore and aft fuselage units wit' 
the center wing section. The nose o 
fore fuselage consists of six other sub- 
assemblies finally brought t 
two mating fixtures. In the first, the 
two side panels are joined to the pil 
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Out of a Doctor’s woodshed came a 
Startling Air Achievement 


e In a woodshed, over 50 years 
ago. Dr. Allen DeVilbiss was ex- 
perimenting with air — to apply 
goose grease in mist form. From 
this came the invention of an atom- 
izer for semi-solid medicaments. 
That was the beginning of DeVilbiss 
air research. From it has come an 
amazing range of modern air-oper- 
ated and air-handling equipment. 
And ever since Dr. DeVilbiss used 
air to provide an easier, better 
method of medication, speed and 
efficiency have been major features 
of all DeVilbiss products. 


Now, when speed is vital to Victory , 
it is natural that DeVilbiss serves 
the Aviation Industry in many ways. 

For example, one new DeVilbiss 
automatic sprayer paints small plane 
parts of different sizes and shapes 
at the rate of thousands per hour. 
And to keep ’em flying, high-speed 
DeVilbiss Equipment camouflages 
planes, blacks out hangars, protects 
engines against corrosion, seals 
wing and fuselage seams, cleans fuel 
lines, removes dust and fumes from 
shop areas, compresses air for service 
jobs and serves in many other ways. 


Are you taking full advantage of 
DeVilbiss’ 5 5 years of air experience 
to speed your war work? Are you 
being air-minded about your shop 
equipment too? Consult a DeVilbiss 
engineer about the possibility of 
speeding up and improving your 
wartime operations. 


THE DiVILIISS COMPANY • TOLEDO, OHIO 





SPRAY SYSTEMS 


SPRAY EQUIPMENT • EXHAUST SYSTEMS • AIR COMPRESSORS • HOSE AND CONNECTIONS 


wing section. 

The aft section of the fuselage is simi- 
larly handled during subassembly and in 
mating with the center wing section. 
The special hoists which lift these fuse- 
lage sections off the overhead slat con- 
veyor and lower them into position for 
mating with the center wing use the 
straps as a safe means of handling these 

To mate the fuselage sections with the 
center wing section and accurately align 
the two assemblies at the cleavage line 
presented a problem that has been solved 
in a very ingenious manner. The fuse- 
lage section is lowered into a carrier car 
that moves on rails parallel to the axis 
of the ship. The fuselage is located on 
this car by the same straps which were 
used in its subassembly. 

Location of the center wing section 
in relation to the fuselage is the next 
step. There are eight locating poirts 
on the center wing which have to be in 
line for this pnrpose. Four temporary 
locating plates are fastened to the bot- 
tom face of each center section spar 
jnst outside the fuselage line. These 
plates have spherical sockets which drop 
over hall-ended locating pins, which sup- 
port the center of the wing. Mounted 
on huge iron pillars, they accurately fix 
the center wing in relation to the car 
earning the fuselage section which is 
to be attached. These hold the wing 
in flying position or at abont 3 deg. 
from the horizontal. The outer ends 


of the center wing rest on two locating 
points in each of the end towers. 

In order to support the center wing 

ing station the wing must be lowered 
about six inches. This is done by hav- 

each of these mating stations for this 
purpose. The truck which supports 
the fuselage is provided with a gear 
drive to roll the fuselage into mating 
position. The center wing mating pads 
have prc-punched rivet holes which are 
used as guide holes when drilling the 
mating skin of the fuselage. After the 
sections are mated, the wing is lifted 
again to the level of the line. 



front landing gear can lie attached at 
a station farther down the assembly 
line. 

The aft section of the fuselage is 
added in exactlv the same manner as the 
fore section. 

Next hydraulic jacks in the end tow- 
ers raise the whole assembly and the 
main landing gear is lowered, the nose 
wheel installed, and the oleos pumped 
up so the entire assembly is supported 
on its own wheels. At this point, the 
center wing conveyor line ends and the 
floor conveyor chain starts. The trolley- 
conveyor plates are removed from the 
ends of the center wing and returned 
to the start of the center wing horizon- 
tal conveyor in the center wing depart- 
ment. This is where trolley conveyor 
plates replace the drill gnide plates used 

Engines, trailing edges, and empen- 
nage are installed after the center wing 
is on its own landing wheels. The en- 
gines with their cowling, oil tanks, oil 
coolers, and intercoolers are a complete 
unit. They are kept in stock on the 
overhead gallery and lowered in place 
by their own special crane at the en- 
gine monnting station. 

At the ?nd of semi-final assembly, the 
planes run out onto two transverse slat 
conveyors in the floor. With the land- 
ing gear wheels on, a plane can be trans- 
ferred to the center of the finnl assem- 
bly line from either primary line. 

Platforms throngbont the assembly 
line have folding floors and hand guard 
rails to allow the plane to be moved 
past as the assembly advances. The 
conveyor system in nse is intermittent 
in action, not continuous as in automo- 
tive practice. 

Planes are moved from station to 
station by power on the final assembly 
line. Platforms, most of which arc per- 

to facilitate assembly work. 

Elaborate spray booths are located 
on each of the final assembly lines be- 
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cions for power and control of the eon. 
mercial air. Apprehensions w etc 
strengthened by the British government] 
seizure of Short Brothers, Ltd., white 
lias built so many successful flying botu 
for the British Overseas Airways Corp. 
Moreover, the creation of the Rip 
Transport Command, which immediate!; 
absorbed BOAC into its sphere o( 
operation, caused a rift among the cor- 
poration's directors, most of whom 
resigned. The fact that up to this 
writing no new directors have been ap- 
pointed, together with the British gar- 
emment’s inadequate suggestions for 
Ailing the vacancies, has caused English 
concern over the position Britain will 
occupy in postwar planning of air 
transportation. 

This concern has been increased In 
misleading newspaper statements im- 
plying that the U. S. will have a passen- 
ger and freight plane monopoly after 
the war because Britain is not produc- 
ing in this category. Like Britain, the 
U. S. will not be able to shut down her 
airplane production lines immediately 
the war is over, therefore American 
commercial planes will be at once avail- 
able for British purchase until a per- 
centage of English warplane plants can 
be switched to commercial requirements. 

With the great American resources 
already producing these large transport 
planes, might it not be both uneco- 
nomical and detrimental to the Allied 
cause if Great Britain attempted to 
convert some of her present plants to 
transport plane production T Carefn! 
consideration is necessary here. 

There seems no reason why Britain 
and the U. S. should not step off together 
on the same foot and keep in step on 
air transportation problems. Now that 
discussions on postwar planning ore 
started and view-points are being aired. 

tries must consider with realism air 
transportation's important contribution. 

of a practical blueprint for peacetime 
international air transport. 

Tt is felt here that this coordinated 


Northwest Deliveries 

(Continued from page 227) 

no experience in the big woods. Above 
all. a respect for arctic weather is 
stressed, as something with which B» 
chances are to be taken. All this m# 
terial is closely examined and revised 
in the light of reports by men who have 

the case of the previously mentioned 
pilot who could not find what b' 
wanted. It was not enough to have 
everything aboard the plane when con- 
siderable searching was necessary to 
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ABSOLUTE BALANCE 


► 


Probably no other part of the airplane motor is made 
with more care than these motor master connecting 

All surface must be ground or polished to reveal any 
flaws which might be present — to remove any surface 
defects where stress cracks might start. The bearing 
parts must be ground to extremely high standards of 
accuracy — and when finished the whole rod must be 
in absolute balance. 


For all of these grinding and polishing jobs the avia- 
tion industry depends on Norton abrasives — grinding 
wheels, mounted points, abrasive grain, abrasive paper 
and cloth. 



uguter s engine was opened up with 
brakes on, and released for a “jump” 
(tart. A recording accelerometer in 
the Sorseman following closely behind 
registered seven G, and the fighter was 
far ahead of that. 

A rather freak mishap is recorded of 
» P-39 whose engine went dead. The 
pilot dove down to land on the near- 
est lake he could find, but came in so 
bst he overshot, pulled up and around 
in a light turn, only to overshoot a 
«eond time! The plane was cracked 
np, but the pilot saved. He had the 
presence of mind to get on the radio 
ibe instant his engine quit, so that a 
rescue party was in the air almost as 
soon as he landed. 

At the time the Road (as the Alaska 
Highway is simply named by its build- 
ers) was started a year ago March, the 
Ferrying Group operated the whole 
Alaska route. The Alaska Wing of the 
ATC was organized last November. 
Host recent organization is the Air 
Service Command, which actually serves 
18 a “housekeeping unit,” runs the 
tones, and bandies cargo and supplies 
for operating units. The ATC takes 
are of maintenance and operation of 
lie airplanes and routes, and is com- 
prised of commercial subcontractors — 


. . . and every turn of the spindle, as he guides his 
work through many precision operations, helps 
bring Victory one step closer. 

Hours spent at a lathe may lack the dangerous ex- 
citement of combat — but the valorous men on the 
battle fronts breathe a prayer of thankfulness for 
guns, shells, planes, tanks — for all the superb 
equipment which is helping them swing the tide 
against the Axis. 

So the man at the lathe is a soldier, too, as he 
bends his shoulders to the task of pouring out 
weapons in an ever-increasing stream. He faces his 
task grimly . . . proudly . . . proclaiming by the gleam 


in his eye and the jut of his jaw that he will not be 
outdone in service to his country, and knowing 
that America's production is a decisive factor it 
the war. 

To help America "tool up for Victory,” the output 
of South Bend Lathes has been increased (we c 
say how much) in the last year and a half — giving 
the man at the lathe the efficient, dependable pro- 
duction weapon he must have to win. 

There is a South Bend Lathe for every class of 
work — engine lathes, toolroom lathes, and turret 
lathes. Write now for our new catalog No. 100B in 
which the entire line is illustrated and described. 


SOUTH BEND LATHE WORKS 

LATHE BUILDERS FOR 36 YEARS 
SOUTH BEND. INDIANA 
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United, Western, and Northwest — who 
have made valuable contributions in 
planes and personnel trained for the 
job. Civilians in the group are re- 
sponsible only for airplane crews and 
maintenance of the craft. 

The Department of Transport of 
Canada has installed all the radio com- 
munications, and enlarged fields and 
runways all up the line. But selection 
and initial work on all of these was 
done by commercial airlines which hud 
explored this region, notably Yukon 
Southern, which is now part of Cana- 
dian Pacific. One man in his sixties, 
a Mr. Craig, working for Canadian Pa- 
cific, put in a level dirt runway 60 yd. 
wide and 3,800 yd. long at Ft. Nelson 
with four horses and n couple of help 
ers. The present field has been paved 



SHE’S FIGHTING 
TOO! 


and enlarged on the same site. 

Before the highway was completed, 
much heavy equipment had to be flown 
up in DC-3’s, including tractors, gaso- 
line (at $2.50 per gnl. delivery price), 
food, and three saws mills for installa- 
tion where lumber could not lie hauled 
or flown and therefore had to be made 
on the spot. Watson Lake was one of 
these places, and there are now several 
fine wood buildings built entirely of 
timber milled there. 

In the early days of the Road, there 
was a lot of tough work and many ad- 
ventures. In winter, truck engines 
were kept running 24 hr. a day because 
of the intense cold, for if they ever 
stopped, they never started again. In 
one place a truck dropped through the 
ice, and a frame was built around the 
spot to provide a base for lifting it out. 
Grappling irons let down through 30 
ft. of water hooked fast to the chassis, 
and the truck was salvaged. Many an 
airplane has been saved in the same 
way, and the tasks accomplished in the 
face of all probability are little short 
of incredible. 

In all operations of both the ATC 
and the Ferry Group great credit is 
given to factory service representatives 
of the aircraft and auxiliary equipment 
manufacturers. They have served as in- 
dispensable aid not only in keeping 
their equipment running, but also to 
train and instruct new Army men sent 
into this region. They have been used 
additionally to assist in pilot briefing, 
giving pointers on care and use of ma- 
chines in cold weather in the open. New 
pilots are often annoyed at having to 
jump out of an airplane at the head of 
the runway just before take-off to re- 
move a cardboard cover placed over the 
oil cooler — they would rather do this at 
the hangar before taxiing out. But the 
result of this is that the oil so con- 
geals in the cooler that during take- 
off, when it becomes necessary to cut in 
the cooler, the pressure bursts the re- 
stricted tubes. 

The excellence of instruction and 
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preparation for operations through to 
Alaska make it evident that the Army 
is doing a thorough job to insure least 
possible losses in a very difficult task. 
The bitter opposition of winter weather 
in the northwest brings hazard and hard 
work to nearly every move, and can be 
fully appreciated only by those who 
have experienced it. Any pilot sent 
through this district has been given the 
best of knowledge to serve him, and if 
he fails to use it the burden is on him. 
There are route manuals in prepara- 
tion, and excellent material on arctic 
climates has been put out by the Air- 
lines War Training Institute. The 
Wing agrees that after all that has been 
learned this last winter there is no fear 

How efficient ferrying through can 
lx is illustrated by a pilot who made 
a delivery from the U. S. to Fairbanks, 
and was back in the U. S. eating dinner 
inside of 30 hr.— and it’s nearly 2,000 


Gross 




ook forw 


proach of the aircraft builders will bt 
more apparent than real. 

Yet in the face of this hopeful 
look and revival of considerable 
"romance” in the aircraft group, lead- 
ing equities of the industry have been 


WHEN 






This has long bees 
noticeable in watching the stock aver- 
ages appearing in this space (Table II). 
For example, last year the Barron's air- 
craft average was about 60 percent 
higher than that of the air transport 
group. Currently, however, the air 
transport average is selling at 10 per- 
cent higher than the aircrafts. 


share 


rsueil leading a 


craft 


(see Table 

III). The annual highs since 1938 and 
current prices are presented. Despite 
the advance in the general market, the 
aircrafts have refused to participate 
and have been successively lower 
throughout the years. This character- 
with steel, copper, 


Slump .... Or Surge? 

( Continued from page 113) 

More alluring is the prospect of the 
company entering the automobile manu- 
facturing field. This possibility on the 
part of the aircraft industry has long 
been discussed and may find substance 
in actual developments. Significant 
?nts of Lockheed'! 


not only shows what disfan 


e unknowns of t 


“We 


• day when 

's society and economy." 

If the aircraft industry is to diversify, 
there is no limit to the number of prod- 
ucts it can manufacture. It need not 
stop with the automobile. There are 

electrical appliances, also a host of 
other types of durable goods and equip- 
ment that can be produced from air- 
craft manufacturing facilities. The 
latest manufacturing techniques, new 
metals, and materials all have wide- 
spread adaptations to a host of prod- 

The markets anticipated in these fields 
are indeed staggering. Again using the 
Department of Commerce survey, the 
projected 1946 markets in the fields 
which the aircraft group may likely 
tread, are presented in our accompany- 
ing Table I. The marketing opportuni- 
ties indicated in passenger cars alone 
are highly inviting. A market placed at 
$5,718,000,000 is enough to cause anv 
aircraft builder to give serious con- 
sideration to entering the field. 

Established companies in their respec- 
tive fields will, of course, present a 
formidable competitive obstacle, but if 
the markets are to be as extensive as 
indicated, the difficulties facing the ap- 
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igines dead . . . normal power supply out of operation . . . yet crew 
mbers of a crashed bomber equipped with an Andover Auxiliary Power 
Plant can maintain contact with their base. 

The Andover Auxiliary Motor is also a dependable source of electric power 
for lighting, heating and the operation of galley hot plates until rescue parties 
arrive. This compact, light-weight motor is not only proving its value in 
normal operations —main engine starting, interplane communication, bomb 

hoists, turret operation, etc but also in emergencies where the safety and 

comfort of the crew is involved. 

Its conventional design conforms with 
accepted aircraft practice — a design that 
will play an important part in the peace- 




COMPACT SHt 


IND0VER MOTORS CORPORATION • ELMIRA, N. Y. 


AVIATION, July, 1043 






— Quick 

^** te, ”r^ -sts.&Ss"- 

2U-£~ ; 


Proe*** 8 


i, »«'■“ o„’t stop v „ur 

o ":/:Ho- -#:£-*■ io ~' ' 

ko.P 

y'oductiou -P 


. c »««»• °*'° 

W tt »‘ lU * H-'T^nlSr™ 


, VIATION, 



.FOR VICTORY 


In lime of war prepare for peace! Now that Victory is possibly 
"just around the corner" prepare for increased production of 
planes for civilian use by learning about MAC DERMID'S new, 
positive compounds for cleaning basis metals, developed for 
all out war production. 

USE METEX AERO CLEANERS for complete removal of oils 
and greases prior to anodizing parts of aircraft engines and 
METEX $8 for removal of wax coatings and alloy marking 
inks from sheet and shaped aluminum. . . . Other METEX 
COMPOUNDS especially formulated for other specific problems. 

WRITE FOR METEX AND ANODEX BOOKLETS 

Read how these accepted and approved 
compounds can speed up and improve 
your pre-finishing-plating operations and 
improve the luster of your products .... 

Separate data sheets on specific problems 
available on request. 

COMPOUNDS FOR ZaeAy CLEANING PROBLEM 

Of BASIS METALS - MANUFACTURED IT 
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trail shares may once again enjoy added 
taster in the market plate. 

Substantia! growth in air transporta- 
tion has long been anticipated for the 
postwar era. It is probable that the 
airlines will attain an increasing share 
of the transportation market. The De- 
partment of Commerce study placed 
1940 expenditures for all forms of 
transportation at .*2,152,000,000, and 
the projection for 1946 is $4,159,000,- 
1100. an “up" of 77 percent. It is diffi- 
cult to say what proportion of this 
For 1940. 


Civil Aeronautics Board expected 
this figure to be reached by 1946. Fur- 
ther, the projection was advanced that 
same year transocean and inter- 
al air passenger traffic under the 
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(Continued from oage 112) 
estimate the man-hours of labor re- 
ire.l. The sum is colossal in itself, but 
□ember that while this expansion con- 
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eet the demands of Sell 
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nurse! vo- in the position of those other 
countries which have been forced to the 
inefficient practice of training men for 
military service and later withdrawing 
them from their armies to till a greater 
need on the production lines. Misman- 
agement of transportation facilities and 
food resources may also create condi- 
tions having a bearish effect on the 
over-all production effort. 

At this stage it is folly to predict the 
time of victory. Even the tactieal les- 
sons learned 'in the Tunisian "labora- 
tory" are not sufficient to enable us to 
foresee what lies ahead when we suc- 
ceed in contacting the main strength of 
the enemy. But with due consideration 
of these and other factors there is one 
point of which we are certain, and upon 
which we can base our predictions of 
the future course of production — our 
production ratio of more than 3 to 1. 

If we base our speculation on this 
ratio, and our estimates ot tile p rial lie 

we cannot escape the thought that the 
flattening period for l*. S. production 
i- nid far otf. From the standpoint of 
present availability of capacity for pro- 
duction of materials and components, a 
convenient llatteuing point would be in 
the neighliorhood of ID, 0(H) planes per 
month. That would provide a total 
annual production of about 120.000 
planes ill 1044. It would bring the 


l'. S. cumulative production total for 
the five-year period ending at the 
close of 1044 to approximately 2S5.000. 

We have undergone some losses and 
will suffer more. But so far the box 
score of enemy planes shot down com- 
pared with onr losses has been greatly 
in our favor. It has varied from an 
average of about 4 to 1 to an amazing 
high of more than 20 to 1 during one 
three-day period of Mediterranean op- 
erations. In attempting to evaluate our 
advantage over our opponents we must 
add this quality factor to the quantity 
factor of our increased production. 
Even if onr average loss ratio dropped 
as low as 2 to 1, the net result in effec- 
tiveness would be the same as doubling 
our actual production. 

The confidence in early victory ex- 
pressed by these production charts must 
not lull us into the false belief that the 
war has been won. Actually, this splen- 
did production achievement is only one 
part of the story. We must not only 

transport them to the front and use 
them to the best advantage. Even when 
all this is done there are many unknowns 
in the war equation, on the home front 
as well as in the Held. Unusual weather 
conditions, famine, floods, and other acts 
attributed to God by men who failed 
to use their foresight to prevent them, 
pLiv a part in warfare. 


Review of Books 

(Continued from page 305) 
appears no evidence that the Board con- 
siders it expedient for the ratio ( 0 f 
traffic and advertising expenses to pas- 
senger revenues) to be the same for each 
carrier. CAB's thinking is not nniiorm 
on who should and should not spend 
more per revenue-mile for promotion. 

"The regulation of the airlines will he 
sucessful in so far as the CAB lays down 
general rules which are to be followed 
by the carriers. The danger in the 
situation arises when the Board begins 
to assume the functions of management 
as evidenced by this action on promo- 
tional anil advertising expenditures." 

S|»l it— Second 
Recognition 

(Continued from page 119) 

Wlmt the Ilenshaw system is and 
what it does can best be described hv 

school where Air Forces. Infantry and 
Const Artillery personnel are trained 

Conducting the school arc three 
young lieutenants who have been grad- 
uated by the AAF School of Applied 
Tactics at Orlando. Fla. They are not 
only thoroughly informed on the prac- 



tical techniques which they pass on to 
ihe students, but have an intimate 
knowledge of the psychological back- 
ground on which the system is based. 

In evaluating the system it must al- 
ways be remembered that it is pri- 
marily a course in eye-training — for in- 
creasing the visunl acuity of the men 
learning it. They must be taught not 
only to sec more, but to see it better. 

The eye-training is given by Hashing 
series of digits on a screen. A five- 
digit series will be shown for 1/50-sec., 
six digits for 1/25-sec., and seven digits 
for 1/5-sec. By the time this phase 
of the training is completed the students 
are able to read six digits in 1/100-sec., 
seven in 1/50, and eight digits in 1/10- 
sec. 

What has happened is this : the men 
have broadened their field of vision by 
intensive practice. Whereas their eyes 
might be compared to a rifle at the 
outset, hitting a comparatively small 
target, they are able to function in the 
much Inrger pattern of a shotgun after 
training. Or, to use a photographic 
analogy, the normal lens has become a 
wide-angle lens. 

In the instant of time ranging from 
1/5 to 1/100 of a second it is impos- 
sible to scan or read the digits from 
left to right as one would do normally; 
the entire series must be seen ns a unit. 
The eve-training starts with the begin- 
ning of the course and at the same time 
the men are learning by identification 
and concentrated study the charac- 
teristics and potentialities of the planes, 
ships and land vehicles they will finally 
be able to recognize at a glance. 

The school assumes at the outset that 
the students don’t know a Fortress from 
a Spitfire, a Mark VI tank from a 
jeep, or a battle cruiser from a dinghy. 
Every model of the flying, floating and 
rolling stock they must know is intro- 
duced systematically, but rapidly. First, 
students are familiarized with recog- 
nizable features — type of wing, fuse- 
lage, tail nssembly, number of engines, 
etc. When these details are mastered 
the process of recognition is superim- 
posed on the already accomplished 
identification. 

Pictures of the planes are flashed on 
the screen for 1/25 sec. The planes 
are more easily recognized than the 
digits because they have character, but 
at a “Ready . . . now" warning the 
elassrooin takes on an atmosphere of 
hushed concentration. Every future 
instructor leans forward in his chair as 
if to draw the fleeting image into his 
eyes — their bodily exertion reminds one 
of a pinball machine player’s “body 
English” or the driver of a reluctant 
car trying to “lift” it up a hill from 
behind the wheel. 

Following the fleeting flash on the 
acnen, students write the name or 
model of tlii* plane. After a few sec- 
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onds the instructor, or student operat- 
ing the machine, gives the correct an- 
swer. This occasionally brings forth 
an oath from one of the students, and 
it nlways means one thing. The man 
had the correct plane written on his 
answer sheet and changed it. In this 
type of recognition work first impres- 
sions are almost invariably right — if 
the student has to think about it he 
doesn’t really recognize the object 
shown and will almost always guess 

But when the course is completed, 
the men really know. Repeated tests 
have shown that even with the photo- 
graphs put badly out of focus — even 
upside down — the Renshaw graduate is 
sure of the craft shown. So improved 
have teaching techniques become that 
classes now learn more than 65 friendly 
and enemy aircraft, over 35 classes of 
surface vessels, and some 50 types of 
armored land vehicles. 

Instruction embracing these many 
types is excellent from the standpoint 
of maintaining interest. The students 
are not only competing against perfec- 
tion but against each other, and many 
a man who felt himself imposed upon 
when he was assigned to Recognition 
School is soon betting on his ability to 
recognize more planes in a hundredth 
of a sec. than his neighbor. Members 
of the class also enjoy operating the 
projector and conducting the recogni- 
tion sessions, but woe betide the 
“teacher,” be he corporal or captain, 
who errs in naming a plane after flash- 
ing it on the screen. He'll be promptly 
nnd emphatically corrected — with ges- 

Men taking the course find that it 
gives them an advantage over veteran 
pilots, on whose ability to recognize 
fast moving objects the wholeness of 
their skin depends. Recently a pilot 
from the South Pacific theater of op- 
erations visited the school and admired 
a photograph of a “Spitfire." “A 
what?” asked one of the instructors. 
“That’s an Airacobra " The visitor’s 
reply was sheepish but frank. “My 
God, but I’m dumb. I’ve been flying 
one of those things for the last three 
months.” 

Similarly, tanks and other ground 
vehicles are presented, as are ships. 
In the case of ground and sen forces 
it is particularly necessary that an 
observer lie able to tell at a glance the 
number of units involved as well as the 

Ranking U. S. officers are anxious 
that no Yank make a mistake like the 
one that led to the greatest Italian 
naval victory of this war. One day a 
flight of II Duce’s bombers sighted a 
task force in the Mediterranean and 
bombed it so skilfully that three cruisers 
and four destroyers were sent to the 
bottom. The triumphant flyers landed, 


their chests arched to receive the well- 
earned decorations, nnd were thrown 
into the guardhouse. The ships were 

On another occasion units of the 
astigmatic Italian air force reported a 
British force of three light cruisers in 
the same sea. The Fascist admirals 
dispatched a group of destroyers nnd 
light cruisers to intercept the enemy, 
but the Britishers, which were heavy 
cruisers, blew Musso's ships out of the 
water before they got within firing 

Throughout the entire course the men 
are taught in detailed technical sessions 
the construction, armor, armament and 
other characteristics of land, sea and 
air craft, both of United Nations and 
Axis origin. Thus a Renshaw graduate 
knows the strength nnd firepower of 
any enemy force he may encounter; 
knows whether it can be attacked with 
a fair degree of safety and how, and 
from its type of equipment its prob- 
able mission. 

The students are by no means judged 
simply on their ability to absorb the 
material given them anil the skill which 
they achieve. They are being trained 
to become teachers and on them de- 
pends the success of the program as far 
as field courses are concerned. Every 
man gets several opportunities to con- 
duct the class, present technical discus- 
sions and operate the equipment. If 
he does not show qualities of leadership 
nnd the ability to impart what he knows 
he will not be graduated as a teaeher. 
He will be given credit as a graduate 
observer. Officers conducting the school 
report that the man who knew less than 
he could teach was considered a much 
more satisfactory educational product 
that the student who knew the course 
like the palm of his hand but showed 
small ability to transmit it to others. 

The equipment used ill the course, 
which runs 36 hr. per wk. for four wk., 
is neither complicated nor unwieldy for 
field use. The pictures are shown by 
a small projector of common type, 
equipped with a Wollensak Alphax 
f3.5 lens, with speeds up to 1/100 sec. 
Almost a thousand slides fit in a case 
the size of a fairly large suitcase, and 
the 3x5-ft. screen is, of course, rolled. 
These, with pictures, charts and answer 
forms, make up the kit of the instructor 
who returns to his base to teach the 
Renshaw System in a course of ap- 
proximately 36 hr. 

In addition to this specialized train- 
ing the students get a “liberal educa- 
tion” in aviation. Daily there is an 
hourly talk by such varied representa- 
tives of the flying world ns fighter 
pilots, commercial pilots, manufactur- 
ers, writers and editors of aviation ma- 
terial (including several of the staff 
members of this magazine), navigators 
and test pilots. 
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More and more Flying Fortresses are powered 
by Studebalcer-built Cyclone engines 


Clear-eyed, clean- hearted young 
Americans are up there in those Fly- 
ing Fortresses — writing new chap- 
ters of a free world’s destiny. Many 
of them were carefree school boys 
only yesterday. Today, they’re pour- 
ing cringing fear into the souls of 
once boastful “supermen.” To these 
gallant youngsters — and to their ex- 
pert crews below that keep them fly- 
ing — we of Studebaker pledge our- 
selves to go on producing more and 
still more of the mighty Wright Cy- 


clone engines for these devastating 
Boeing bombers. We recognize and 
respect the responsibility for main- 
taining quality that the Army-Navy 
“E” Award has placed upon the Stude- 
baker Aviation Division plants. We’ll 
“give more than we promise” in the 
best Studebaker tradition. Mean- 
while, civilian needs must and will 
wait . . . until Studebaker completes 
this wartime assignment . . . until the 
finer Studebaker cars and trucks of 
a brighter day can be built. 



Big Studebaker military trucks stand out in all 
the major war zones — Besides producing 
many Flying Fortress engines. Studebaker is 
also one of the largest builders of multiple- 
drive military trucks. We’re proud of our assign- 
ments in arming our Nation and its Allies. 

★ buy u. s. war bonds ★ 
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